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(54) ELECTRO O PTIC AL DEVICE AND rTS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrooptical 
device which has a light-shielding layer having enough 
light-shielding property and which can display high- 
quality images without decreasing the opening rate of 
pixels even when a pixel pitch is reduced, and to provide 
the producing method of this device. 
SOLUTION: A liquid crystal device is equipped with 
TFTs 30, data lines 6a, scanning lines 3a, capacitor lines 
3b and pixel electrodes 9a on a TFT array substrate. A 
light-shielding electrically conductive layer 80a made of 
a material different from the material to form the data 
lines is formed in an island state in the non-opening 
region of pixels which is between the data lines adjacent 
to each other on a first interlayer insulating film 4 and 
which extends along the scanning lines and capacitor 
lines. The pixel electrodes and TFTs are electrically 
connected to a part of a semiconductor layer 1a by way 
of the conducive layer 80a through two contact holes 
8a, 8b. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The thin film transistor connected to the 
substrate at two or more scanning lines, two or 
more data lines and said scanning line, and said 
data lines, The semi-conductor layer which is the 
electro -optic device which has the pixel electrode 
connected to said thin film transistor, and serves 
as a source field of said thin film transistor, and a 
drain field, The gate electrode arranged through 
gate dielectric film on said semi conductor layer, 
and the 1st interlayer insulation film arranged on 
said gate electrode, It has the 2nd interlayer 
insulation film arranged on said 1st interlayer 
insulation film. Said data line It is arranged and 
becomes so that it may connect with the source 
field of said semi-conductor layer through the 1st 
contact hole formed in said 1st interlayer 
insulation film. It comes to arrange the 1st 
conductive layer arranged so that it may connect 
with said data line on said data line. While the 
2nd conductive layer which consists of the same 
layer as said 1st conductive layer is connected to 
the drain field of said semi conductor layer 
through the 2nd contact hole formed in said 1st 
interlayer insulation film The electro-optic device 
characterized by being arranged in the shape of an 
island and becoming so that it may connect with 
said pixel electrode through the 3rd contact hole 
formed in said 2nd interlayer insulation film. 
[Claim 2] Said 1st and 2nd conductive layers are 
electro-optic devices according to claim 1 
characterized by having protection-from-light 
nature. 

[Claim 3] It has the storage capacitance connected 
to said thin film transistor. Said storage 
capacitance The 1st storage capacitance electrode 
which it comes to install from the semi-conductor 
layer which constitutes said drain field, The 1st 
storage capacitance constituted by having the 
insulating thin film which consists of the same 
layer as said gate dielectric film between the 2nd 
storage capacitance electrodes which consist of a 
part of capacity line which consists of the same 
ingredient as said gate electrode, The electro-optic 
device according to claim 1 or 2 characterized by 
having the 2nd storage capacitance constituted by 
having said 1st interlayer insulation film between 
said 2nd storage capacitance electrode and said 



2nd conductive layer. 

[Claim 4] For said data line, said 1st and 2nd 
conductive layers are electro-optic devices given in 
any 1 term of claims 1-3 characterized by 
consisting of a different ingredient. 
[Claim 5] Said 1st and 2nd conductive layers are 
electro-optic devices given in any 1 term of claims 
1-4 characterized by mainly consisting of metal 
silicide. 

[Claim 6] Said 1st interlayer insulation film is an 
electro-optic device given in any 1 term of claims 
1-5 characterized by consisting of an insulating 
high dielectric constant ingredient. 
[Claim 7] Said insulating high dielectric constant 
ingredient is an electro-optic device according to 
claim 6 characterized by consisting of one or more 
ingredients chosen from barium titanate, BST and 
Ru02, acid silicon nitride, tantalum oxide, silicon 
nitride, and oxidation silicon. 
[Claim 8] Said 2nd contact hole and 3rd contact 
hole are an electro -optic device given in any 1 term 
of claims 2-7 characterized by being punctured by 
the different flat-surface location on one [ said ] 
substrate. 

[Claim 9] Said 2nd contact hole and 3rd contact 
hole are an electro -optic device given in any 1 term 
of claims 2-7 characterized by being punctured by 
the same location on one [ said ] substrate. 
[Claim 10] An electro-optic device given in any 1 
term of claims 1-9 characterized by having a 
substrate light- shielding film further between 
said substrates and said semi conductor layers so 
that the channel field of said semi-conductor layer 
may be covered at least. 

[Claim 11] The thin film transistor connected to 
the substrate at two or more scanning lines, two or 
more data lines and said scanning line, and said 
data lines, The process which forms the 
semi-conductor layer which is the manufacture 
approach of an electro-optic device of having the 
pixel electrode connected to said thin film 
transistor, and serves as said 1st storage 
capacitance electrode on said substrate at a source 
drain field list, The process which forms the 
insulating thin film which constitutes the gate 
dielectric film of said thin film transistor, and the 
dielectric film of said storage capacitance on said 
semi-conductor layer, The process which forms 
said scanning line and said capacity line on said 
insulating thin film, respectively, The process 
which forms the 1st interlayer insulation film 
above said scanning line and said capacity line, 
The process which forms the 1st and 2nd contact 
holes in said 1st interlayer insulation film on said 
source field and said drain field, While forming 
the 1st conductive layer so that it may connect 
with said source field through said 1st contact hole, 
and it may connect with said data line the process 
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which forms said data line, and on said data line 
The process which forms the island-like 2nd 
conductive layer so that it may connect with said 
drain field, The process which forms the 2nd 
inter layer insulation film on the 1st and 2nd 
conductive layers, and the process which forms 
the 3rd contact hole in said 2nd interlayer 
insulation film on said 2nd conductive layer, The 
manufacture approach of the electro-optic device 
characterized by having the process which forms 
said pixel electrode so that it may connect with 
said 2nd conductive layer through said 3rd contact 
hole. 

[Claim 12] For said data line, said 1st and 2nd 
conductive layers are the manufacture approaches 
of the electro-optic device according to claim 11 
characterized by consisting of a different 
ingredient 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to 
the technical field of electro optic devices, such as 
liquid crystal equipment of a thin film transistor 
(TFT is called hereafter.) active-matrix drive 
method, and the manufacture approach of those, 
and belongs to the technical field of an 
electro-optic device equipped with the capacity 
line for adding the light- shielding film and storage 
capacitance which have been arranged on the TFT 
substrate with which especially TFT was formed, 
and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, in 
the liquid crystal panel of the active -matrix drive 
method by TFT drive, much TFT(s) are prepared 
on the TFT array substrate at many the scanning 
lines and the data-line lists which were arranged 
in all directions, respectively corresponding to 
each of these intersections. A gate electrode is 
connected to the scanning line, a source electrode 
is connected to the data line, and, as for each TFT, 
the drain electrode is connected to the pixel 
electrode. Since especially the pixel electrode is 
prepared on the layer insulation membrane layer 
for insulating mutually various kinds of layers 
which constitute TFT and wiring, and the pixel 
electrode concerned, it is connected to the drain 
electrode of TFT through the contact hole 
punctured by the interlayer insulation film here. 
And if a scan signal is supplied to the gate 
electrode of TFT through the scanning line, TFT 
will be made into an ON state and the picture 
signal supplied to the source electrode (or drain 
electrode) of TFT through the data line will be 
supplied to a pixel electrode through between the 
source-drain concerned of TFT. As for supply of 
such a picture signal, only a short time is 



extremely performed for every pixel electrode 
through each TFT. For this reason, in order to hold 
farther than the time amount made into this ON 
state the electrical potential difference of the 
picture signal with which only ultrashort time 
amount is supplied through TFT made into the 
ON state [ long duration ], it is common to each 
pixel electrode that storage capacitance is formed 
in liquid crystal capacity and juxtaposition. 
Storage capacitance is built to each pixel electrode 
by installing the semi-conductor layer which 
generally constitutes the near drain electrode 
connected to the pixel electrode in TFT, 
considering as the 1st storage capacitance 
electrode, using as the 2nd storage capacitance 
electrode a part of capacity line formed along with 
the scanning line, and carrying out opposite 
arrangement of these two storage capacitance 
electrodes through an insulator layer (namely, 
dielectric film). Or in this configuration, it is 
added by using the scanning line of the preceding 
paragraph as the 2nd storage capacitance 
electrode instead of a capacity line. 
[0003] With storage capacitance with such a 
configuration, it becomes possible from the ON 
time amount of TFT for pixel switching to 
maintain the electrical potential difference of the 
picture signal in a pixel electrode [, for example / 
time amount long in about triple figures ], and 
even if duty ratio is small, good high image display 
of a contrast ratio can be performed. 
[0004] On the other hand, in this kind of 
electro -optic device, the channel field which is in 
the source electrode and drain electrode list of 
TFT for pixel switching among these consists of 
semi-conductor layers formed on the TFT array 
substrate. A pixel electrode needs to be connected 
with the drain electrode (or source electrode) of a 
semi-conductor layer through two or more 
interlayer insulation films for carrying out the 
electric insulation of wiring and these of the 
scanning line which makes a laminated structure, 
a capacity line, the data line, etc. mutually. Here, 
since the distance between layers from the 
semi conductor layer in a laminated structure to a 
pixel electrode is longer than about lOOOnm or it 
especially in the case of the poly-Si TFT of the 
forward stagger mold which has the top gate 
structure where see from a TFT array substrate 
side and a gate electrode is prepared on a 
semi-conductor layer, or a coplanar mold, it 
becomes difficult to puncture the contact hole for 
carrying out electrical installation of both. Along 
with etching deeply, etching precision more 
specifically falls, in order that possibility of 
running through and puncturing a target 
semi-conductor layer may come out, it is only dry 
etching and it becomes very difficult to puncture 



-2- 



such a deep contact hole. For this reason, although 
carried out to dry etching combining wet etching 
then, it becomes difficult for the path of a contact 
hole to become large by wet etching, and to 
arrange wiring and an electrode in the limited 
substrate top field, shortly, as required. 
[0005] Then, in case the contact hole which 
reaches a source field is punctured and the 
electrical installation of the data line and a source 
field is recently taken to the interlayer insulation 
film formed on the scanning line The conductive 
layer for junction called the barrier metal or the 
barrier layer which punctures the contact hole 
which reaches a drain field and consists of the 
same layer as the data line and the same 
ingredient (usually aluminum) on this interlayer 
insulation film is formed. Then, the technique 
which punctures the contact hole from a pixel 
electrode to this barrier metal is developed to the 
interlayer insulation film formed on the data line 
and this barrier metal. Thus, if it constitutes so 
that the barrier metal which consists of the same 
layer as the data line may be relayed and the 
electrical installation from a pixel electrode to a 
drain field may be taken, the puncturing process 
of a contact hole etc. becomes easy, and the path of 
each contact hole will also be small and will end 
rather than it punctures the contact hole from a 
pixel electrode to a semi-conductor layer at once. 
Then, one or more are made to intervene between 
the semi conductor layer which constitutes TFT 
[ in / for the conductive layer for junction called 
barrier metal or a barrier layer / a laminated 
structure ] from recently, and the ITO film which 
constitutes a pixel electrode, and the technique of 
preparing two pieces or the contact hole beyond it 
in the direction of thickness at a serial is proposed. 
[0006] Furthermore, aluminum (aluminum) 
usually used as an ingredient of the data line and 
the ITO (Indium Tin Oxide) film usually used as 
an ingredient of a pixel electrode have bad affinity 
when joining, and if both are joined directly, in 
order that electric corrosion corrosion may break 
out, contacting wiring which consists of wiring 
and the electrode which consist of aluminum film, 
and ITO film, and an electrode must avoid. Then, 
in case wiring, an electrode, etc. which consist of 
two film with such bad affinity are connected, the 
technique which carries out the laminating of the 
layers, such as titanium (TO, on the conductive 
layer for junction (aluminum) mentioned above is 
also proposed. 

[0007] Recently, further, the capacity line which 
consists of the same polish recon as the scanning 
line etc. is made to carry out opposite 
arrangement of a part of this barrier layer 
through an interlayer insulation film, and the 
technique which adds storage capacitance 
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additionally is also proposed at the same time it 
uses electric conduction film, such as aluminum 
which constitutes the data line, as a barrier layer 
between a semi- conductor layer and a pixel 
electrode. Since according to this technique it uses 
as an electrode for storage capacitance while using 
the same barrier layer for junction wiring, both 
junction wiring and electrode for storage 
capacitance can be formed at the same process. 
Therefore, also when aiming at a deployment of 
the limited substrate top field, this technique is 
advantageous while it is advantageous on a 
manufacture process. 
[0008] 

[Problem(s) to be Solved by the Invention] In this 
kind of electro-optic device, a general request 
called high-definition-izing of a display image is 
strong, and, for that, it becomes important 
[ high-definition-izing of an image display field or 
detailedizing of a pixel pitch (namely, a 
scanning-line pitch and a data-line pitch), and the 
formation of a high pixel numerical aperture (that 
is, raise the ratio of the pixel opening field which 
the display light to the non-pixel opening field 
which display light does not penetrate penetrates 
in each pixeD ] very [ it ]. 

[0009] However, if detailed-ization of a pixel pitch 
progresses, whenever [ allowances / of the 
alignment precision of the fight- shielding film 
formed in the substrate (usually opposite 
substrate) of another side usually called a black 
matrix or a black mask and one substrate (usually 
TFT array substrate) ] (margin) will become small. 
Decline in a pixel numerical aperture arises by the 
location gap with the black mask on an opposite 
substrate; Furthermore, if fight is equivalent to a 
TFT thin film transistor from an opposite 
substrate side by this location gap, leak of a 
photocurrent will arise and, thereby, a flicker of a 
screen, turbulence of monochrome contrast, a 
cross talk, etc. will arise. 

[0010] Usually, although the data line formed with 
aluminum functions also as a light- shielding film 
by the side of a TFT substrate, the 
protection from-light nature of aluminum is not 
enough. Moreover, by the hillock which is the 
phenomenon which produces an assembly 
projection when heat is applied, aluminum may 
break an insulator layer and may cause 
short-circuit. Furthermore, since the etching 
reagent of the pixel electrode which consists of the 
data line which consists of aluminum, and ITO is 
the same, the data line may be etched in the case 
of etching of a pixel electrode. 
[0011] Although it is also possible to use the 
conductive layer for junction mentioned above as a 
light- shielding film, aluminum, Ti, etc. which are 
the ingredient of the conductive layer for junction 
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do not have enough protection-from-light nature. 
[0012] Furthermore, although there is a technique 
in which are on the transparence substrate which 
forms a thin film transistor, and the return light 
from a TFT substrate side etc. prevents the 
situation which carries out incidence to the 
channel field and LDD (Lightly Doped Drain) field 
of a thin film transistor by preparing 
light- shielding films, such as tungsten silicide, in 
the thin film transistor bottom, the 
protection-from-light nature by this 
light" shielding film is not enough. In detail, 
although the light- shielding film which consists of 
tungsten suicide is usually formed of an ordinary 
temperature spatter and is high film of the 
protection -from -fight nature of an amorphous 
condition at the time of membrane formation, it 
requires the heat around 1000 degrees C at the 
process performed to the back, such as a formation 
process of gate oxide, and turns into 
crystallization film. Under the present 
circumstances, since WSi2 is protection-from-light 
nature if it is Si/W=2, it is satisfactory, but since 
film peeling is set to Si/W=2.7-2.8 to it being 
Si/W=2 in fact by that of a lifting or a cone, WSi2 
of protection-from-light nature and penetrable Si 
arise and it lets light pass a little as a whole, 
protection-from-light nature is not enough. 
[0013] Moreover, if detailed-ization of a pixel pitch 
progresses, since the ratio into which these wiring, 
electrodes, etc. occupy an image display field 
relatively since there is a limitation of essential 
detailed-izing in the diameter of a contact hole by 
the manufacturing technology further, electrode 
size, wiring width of face, and will increase, there 
is a trouble that a pixel numerical aperture will 
become low. 

[0014] Furthermore, if detailed-ization of a pixel 
pitch progresses in this way, it will become 
difficult to make the above-mentioned storage 
capacitance into sufficient magnitude that it must 
make to the limited substrate top field. For this 
reason, a flicker of a screen, turbulence of 
monochrome contrast, a cross talk, etc. arise in the 
case of projection. 

[0015] Let it be a technical problem for this 
invention to be made in view of an 
above-mentioned trouble, and to have the 
protection-from-light layer which has 
protection-from -fight nature sufficient on the 1st 
interlayer insulation film, not to reduce a pixel 
numerical aperture, even if it makes a pixel pitch 
detailed, and to offer the high- definition 
electro-optic device in which image display is 
possible and its high-definition manufacture 
approach. 
[0016] 

[Means for Solving the Problem] The scanning line 



and two or more data lines of plurality 
[ substrate ] in order that the electro-optic device 
of this invention may solve the above-mentioned 
technical problem, The semi conductor layer 
which is the electro-optic device which has the 
thin film transistor connected to said scanning 
line and said data line, and the pixel electrode 
connected to said thin film transistor, and serves 
as a source field of said thin film transistor, and a 
drain field, The gate electrode arranged through 
gate dielectric film on said semi conductor layer, 
and the 1st interlayer insulation film formed on 
said gate electrode, It has the 2nd interlayer 
insulation film arranged on said 1st interlayer 
insulation film. Said data line It is arranged and 
becomes so that it may connect with the source 
field of said semi-conductor layer through the 1st 
contact hole formed in said 1st interlayer 
insulation film. It comes to arrange the 1st 
conductive layer arranged so that it may connect 
with said data line on said data line. While the 
2nd conductive layer which consists of the same 
layer as said 1st conductive layer is connected to 
the drain field of said semi conductor layer 
through the 2nd contact hole arranged at said 1st 
interlayer insulation film It is characterized by 
being arranged in the shape of an island and 
becoming so that it may connect with said pixel 
electrode through the 3rd contact hole formed in 
said 2nd interlayer insulation film. 
[0017] While the 2nd conductive layer which 
consists of the same layer as said 1st conductive 
layer is connected to the drain field of said 
semi conductor layer through the 2nd contact hole 
formed in said 1st interlayer insulation film 
according to this mode of thi& invention Since it is 
arranged in the shape of an island and becomes so 
that it may connect with said pixel electrode 
through the 3rd contact hole formed in said 2nd 
interlayer insulation film, the configuration which 
carries out electrical installation of a 
semi-conductor layer and the pixel electrode via 
the 2nd conductive layer is attained. 
[0018] According to the mode of 1 of the 
electro optic device of this invention, the 1st and 
2nd conductive layers are characterized by having 
protection-from-light nature. 

[0019] Since according to this mode of this 
invention the conductive layer is prepared in the 
predetermined location on the 1st interlayer 
insulation film in the shape of an island, and it 
has protection-from-light nature sufficient on the 
1st interlayer insulation film, and light- shielding 
films, such as a black matrix by the side of an 
opposite substrate, can be omitted or a flat- surface 
configuration can be small formed for the black 
matrix by the side of an opposite substrate rather 
than a protection-from-light layer, even if it is the 
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case where a pixel pitch is made detailed, decline 
in a pixel numerical aperture is avoidable. If an 
opening field is specified without forming a 
light- shielding film especially in an opposite 
substrate, while becoming possible to reduce the 
processes in a manufacture process, it becomes 
possible and is also advantageous to prevent the 
fall and dispersion of a pixel numerical aperture 
by the alignment gap between the substrates of a 
pair. 

[0020] In addition, it is on the 1st interlay er 
insulation film, and the pro tection-from -light 
layer which consists of a different ingredient from 
the formation ingredient of the data line can also 
be prepared in the frame field around a screen 
which does not form the data line. 
[0021] According to other modes of the 
electro-optic device of this invention, it has the 
storage capacitance connected to said thin film 
transistor. Said storage capacitance The 1st 
storage capacitance electrode which it comes to 
install from the semi-conductor layer which 
constitutes said drain field, The 1st storage 
capacitance constituted by having the insulating 
thin film which consists of the same layer as said 
gate dielectric film between the 2nd storage 
capacitance electrodes which consist of a part of 
capacity line which consists of the same ingredient 
as said gate electrode, It is characterized by 
having the 2nd storage capacitance constituted by 
having said 1st interlayer insulation film between 
said 2nd storage capacitance electrode and said 
2nd conductive layer. 

[0022] Since according to this mode it opposite-** 
to a pixel electrode and the 1st and 2nd storage 
capacitance can be added, "the increment in 
storage capacitance is attained. 
[0023] The electro-optic device of this invention is 
characterized by said 1st and 2nd conductive 
layers consisting of a different ingredient from 
said data line. 

[0024] According to such a configuration, the 
protection-from-light layer which has 
protection from light nature sufficient on the data 
line can be formed. For example, 
protection-from-light nature becomes more perfect 
by forming in piles on aluminum data line. 
Moreover, when a conductive protection-from-light 
layer is formed on the data line, the dependability 
of wiring improves. Furthermore, since the 
short-circuit resulting from the hillock of 
aluminum can be prevented by, for example, 
forming a hard protection-from-light layer in piles 
on the data line of aluminum and it is etched 
neither in ITO nor the etching reagent of Si02, 
aluminum data line can be protected in the case of 
etching using these etching reagents. 
[0025] According to the mode of 1 of the 1st and 



2nd electro optic devices of this invention, said 
protection-from-light layer or a conductive 
protection-from-light layer mainly consists of 
metal silicide. 

[0026] According to this mode, the metal silicide 
containing at least one of W (tungsten), 
Mo(molybdenum) Ta (tantalum), and Cr(s) 
(chromium), Ti (titanium) and Pb(s) (lead) has 
sufficient protection-from-light nature, and has 
conductivity sufficient as a junction conductive 
layer or a storage capacitance electrode, for 
example. As for these metal silicide, from a 
viewpoint of protection-from-light nature, it is 
desirable that it is in a non-single crystal 
condition (amorphous condition). After forming 
these metal silicide, since the upper limit 
temperature in subsequent processes is about 400 
degrees C, the fall of the protection-from-light 
nature by crystallization is not produced, either. 
[0027] Since especially WSi2 (tungsten silicide) is 
hard, it is forming in piles on aluminum data line, 
and the short-circuit resulting from the hillock of 
aluminum can be prevented. Moreover, since 
tungsten silicide is not etched with the etching 
reagent of the pixel electrode which consists of 
ITO, it does not have a possibility that the data 
line may be etched in the case of etching of a pixel 
electrode. 

[0028] According to other modes of the 
electro-optic device of this invention, said 1st 
interlayer insulation film consists of an insulating 
high dielectric constant ingredient. 
[0029] According to this mode, the increment in 
the storage capacitance in the 2nd storage 
capacitance which consists of 3rd storage 
capacitance electrodes which consist of -said 2nd 
storage capacitance electrode and said 3rd 
conductive layer is attained by using the 1st 
interlayer insulation film as an insulating high 
dielectric constant ingredient. Since the 1st 
interlayer insulation film needs a certain amount 
of thickness, it is advantageous to the increment 
in storage capacitance to use a high dielectric 
constant ingredient with large specific inductive 
capacity, as said insulating high dielectric 
constant ingredient, barium titanate, BST and 
Ru02, acid silicon nitride, tantalum oxide, silicon 
nitride, oxidation silicon, etc. mention - having - 
these - a kind -- independent - or you may 
compound and use, and a laminating may be 
carried out and you may use. Said insulating 
ferroelectric ingredient layer can be formed by the 
chemical or physical thin film formation 
approaches, such as CVD and PVD. 
[0030] According to other modes of the 
electro-optic device of this invention, said 2nd 
contact hole and 3rd contact hole are punctured by 
the different flat- surface location on one [ said ] 
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substrate. 

[0031] According to this mode, as compared with 
the case where one contact hole is punctured, the 
path of a contact hole can be made small from a 
pixel electrode to a drain field in the same 
flat-surface location. That is, in order to fall and to 
prevent the thrust omission in a thin 
semi-conductor layer, etching precision must stop 
the dry etching which can make the path of a 
contact hole small on the way, and it must 
construct a process so that it may finally puncture 
to a semi-conductor layer by wet etching, so that a 
contact hole is punctured deeply. For this reason, 
the path of a contact hole cannot but spread by 
wet etching without directivity. On the other hand, 
in this mode, since what is necessary is just to 
connect a pixel electrode and drain inter-electrode 
by the 2nd and 3rd two in-series contact holes, it 
becomes possible to shorten distance which 
becomes possible [ puncturing each contact hole by 
dry etching ], or is punctured by wet etching at 
least. Consequently, the path of the 2nd and 3rd 
contact holes can be made small, respectively, and 
since the hollow and irregularity which are formed 
in the front face of the conductive 
protection-from-light layer in the 2nd contact hole 
are also small and end, flattening in the pixel 
electrode section located in that upper part is 
promoted. Furthermore, since the hollow and 
irregularity which are formed in the front face of 
the pixel electrode in the 3rd contact hole are also 
small and end, flattening in this pixel electrode 
section is promoted. Defects, such as disclination 
in electrooptic material, such as liquid crystal 
resulting from the hollow and irregularity of a 
pixel electrode surface,- are reduced these results. 
[0032] According to other modes of the 
electro-optic device of this invention, said 2nd 
contact hole and 3rd contact hole may be 
punctured by the same location on one [ said ] 
substrate. 

[0033] According to this mode, since opening of the 
contact hole is carried out to the same location, 
reduction of the opening field by formation of a 
contact hole can be prevented. 
[0034] In addition, the contact to conductive 
protection-from-light layer 80a formed on the 
insulating layer 4 between the 1st layer as the 
electro-optic device of this invention was shown in 
drawing 5 R> 5, pixel electrode 9a formed in the 
insulating layer 7 between the 2nd layer, and 
semi-conductor layer la Through contact hole 8a 
and contact hole 8b, as shown in drawing 5 (l) and 
drawing 5 (2), it can form in the same flat- surface 
location, and it can also form in a flat- surface 
location which is different as shown in drawing 5 
(3). In addition, in the mode shown in drawing 5 
(2), width of face of contact holes 8a and 8b can be 



made small compared with the mode shown in (l). 
In the mode shown in drawing 5 (3), while being 
able to make small the bore diameter of contact 
holes 8a and 8b and excelling in the 
correspondence nature to detailed-izing of a pixel 
pitch, it is easy to manufacture. 
[0035] According to other modes of the 
electro -optic device of this invention, it is 
characterized by having a substrate 
light-shielding film further between said 
substrates and said semi conductor layers, so that 
the channel field of said semi-conductor layer may 
be covered at least. 

[0036] According to this mode, it can prevent that 
the property of a thiri film transistor deteriorates 
according to generating of the photocurrent which 
could prevent the situation in which the return 
light from one substrate side etc. carries out 
incidence to the channel field and LDD (Lightly 
Doped Drain) field of a thin film transistor, and 
originated in this by the substrate light* shielding 
film. And it also becomes possible to specify some 
or all of a pixel opening field by this substrate 
light-shielding film. In addition, although 
protection-from-light nature may fall with heating 
in subsequent processes, this substrate 
light- shielding film is combining with the 
protection-from-light layer of this invention 
formed in the shape of an island on the data line, 
the scanning line, and a capacity line, and can 
secure more sufficient protection-from-light 
nature. 

[0037] In the mode which equipped the thin film 
transistor bottom with the substrate 
fight- shielding film, said substrate light- shielding 
film may be installed in the bottom of said 
scanning line, and may be connected to the 
constant source of potential. Thus, if constituted, 
the potential of a substrate light- shielding film is 
changed and the situation where the property in 
the thin film transistor prepared above the 
substrate light- shielding film concerned through 
an interlayer insulation film deteriorates can be 
prevented. Or in the mode equipped with this 
substrate light- shielding film, electrical 
installation of said substrate light- shielding film 
may be carried out to said capacity line through 
the contact hole punctured by other interlayer 
insulation films which intervene between said 
substrate light- shielding films and said 
semi-conductor film. Thus, if constituted, 
potential of a capacity line and a substrate 
light- shielding film can be made the same, and if 
the configuration which makes predetermined 
potential either a capacity line and a substrate 
light- shielding film is taken, potential of another 
side will also be made with predetermined 
potential. Consequently, the bad influence by the 
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potential shake in a capacity line or a substrate 
light- shielding film can be reduced. Moreover, 
wiring and the capacity line which consist of a 
substrate light- shielding film may be mutually 
operated as redundancy wiring. 
[0038] The scanning line and two or more data 
lines of plurality [ substrate ] in order that the 
manufacture approach of the electro-optic device 
of this invention may solve the above-mentioned 
technical problem, It is the manufacture approach 
of an electro-optic device of having the thin film 
transistor connected to said scanning line and said 
data line, and the pixel electrode connected to said 
thin film transistor. The process which forms the 
semi-conductor layer which serves as said 1st 
storage capacitance electrode at a source drain 
field list on said substrate, The process which 
forms the insulating thin film which constitutes 
the gate dielectric film of said thin film transistor, 
and the dielectric film of said storage capacitance 
on said semi conductor layer, The process which 
forms said scanning line and said capacity line on 
said insulating thin film, respectively, The process 
which forms the 1st interlayer insulation film 
above said scanning line and said capacity line, 
The process which forms the 1st and 2nd contact 
holes in said 1st interlayer insulation film on said 
source field and said drain field, While forming 
the 1st conductive layer so that it may connect 
with said source field through said 1st contact hole, 
and it may connect with said data line the process 
which forms said data line, and on said data line 
The process which forms the island-like 2nd 
conductive layer so that it may connect with said 
drain field, The process which forms the 2nd 
interlayer insulation : film on the - 1st and 2nd 
conductive layers, and the process which forms 
the 3rd contact hole in said 2nd interlayer 
insulation film on said 2nd conductive layer, It is 
characterized by having the process which forms 
said pixel electrode so that it may connect with 
said 2nd conductive layer through said 3rd contact 
hole. 

[0039] According to such a configuration, it is a 
comparatively small routing counter, and the 
electro-optic device of this invention mentioned 
above can be manufactured using each 
comparatively easy process. The 1st and 2nd 
contact holes for forming the 2nd conductive layer 
and the data line especially can be formed in 
coincidence, and an electro-optic device can be 
manufactured at few processes. 
[0040] According to the mode of 1 of the 
manufacture approach of the electro-optic device 
of this invention, said 1st and 2nd conductive 
layers are characterized by consisting of a 
different ingredient from the data line. 
[0041] According to this mode, the 1st conductive 



layer can be formed on said data line, and it is 
efficient for island-like the 2nd conductive layer 
and coincidence which are formed in said 
predetermined field using a different ingredient 
from the formation ingredient of the data line. 
That is, there is the approach of 1st carrying out 
patterning of this film after forming the film for 
forming the data line, forming the data line, 
carrying out patterning of this film after forming 
****** subsequently, and forming the 1st and 2nd 
conductive layers. In this case, in the formation 
process of the data line, it can leave the 2nd 
conductive layer of the shape of an island which 
becomes the non-opening field (suitably 
henceforth an island-like field) of the pixel which 
is between the data lines with which it adjoins on 
the 1st interlayer insulation film each other, and 
is extended along with the scanning line and a 
capacity line from the formation ingredient of the 
data line, and the same ingredient. 
[0042] By the 1st approach, about the data line, as 
shown, for example in drawing 6 , only in data-line 
6a (drawing (l)), protection-from -light layer 80b 
has [ protection-from-hght layer 80b ] a wrap 
mode (this drawing (3)) to the side face of data-line 
6a only in the top face of wrap mode (this drawing 
(2)) and data-line 6a. In drawing 6 (2) and the 
mode of (3), it is effective in the ability to prevent 
the short-circuit resulting from the hillock of 
aluminum, and protect aluminum data line from 
ITO or the etching reagent of Si02, and the mode 
of drawing 6 (3) of such effectiveness is higher. On 
the other hand, about an island-like field, as 
shown in drawing 7 , only in protection-from -light 
layer 80a ( drawing 7 (l)), a wrap mode (this 
drawing (3)) has protection-from-light layer 80a 
only in the top face of island-like light- shielding 
film 6c where protection-from-light layer 80a 
consists of the same ingredient as a wrap mode 
(this drawing (2)) and the formation ingredient of 
the data line to the side face of light- shielding film 
6c of the shape of an island which consists of the 
same ingredient as the formation ingredient of the 
data line. In drawing 7 (2) and the mode of (3), 
since resistance is low, aluminum etc. becomes 
possible [ lowering contact resistance ]. 
[0043] There is the approach of carrying out 
patterning after membrane formation and in this 
cascade screen in piles about the film for forming 
the film for 2nd forming the data line and a 
protection-from-light layer, or a conductive 
protection-from -fight layer. 

[0044] In this case, about the data line, it becomes 
the mode of drawing 6 (3), and becomes the mode 
of drawing 7 (3) about an island-like field. 
[0045] Patterning of this film is carried out after 
forming the film for 3rd forming the data line, only 
the data line is formed (it does not form in an 
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island-like field), and, subsequently there is the 
approach of forming the contact hole of a 
conductive protection- from light layer and a 
semi-conductor layer, carrying out patterning of 
this film after forming the film for [ conductive ] 
carrying out the protection-from-light 
stratification after that, and forming a conductive 
protection-from-light layer. In this case, apart 
from the contact hole of the data line, since the 
contact hole of a conductive protection-from-light 
layer and a semi conductor layer is formed, it is 
avoidable for AISi to arise from a semi-conductor 
layer and aluminum, and to do a bad influence. 
[0046] In addition, the film for forming a 
protection-from-light layer or a conductive 
protection-from-light layer in the 3rd approach 
from the above 1st can be formed first, and the 
film for forming the data line can also be formed 
later. That is, if the "data line", and "a 
protection-from-light layer or a conductive 
protection-from-light layer' 1 is replaced and read 
in the 3rd approach from the above 1st, the 
approach which made order or vertical relation 
reverse will become possible. 

[0047] Such an operation and other gains of this 
invention are made clear from the gestalt of the 
operation explained below. 
[0048] 

[Embodiment of the Invention] Hereafter, the 
gestalt of operation of this invention is explained 
based on a drawing. 

[0049] (The 1st operation gestalt of an 
electro-optic device) The configuration of the 
liquid crystal equipment which is the 1st 
operation gestalt of the electro -optic device by this 
invention is explained with reference to drawing 4 
from dr awing 1 . Drawing 1 is equal circuits, such 
as various components in two or more pixels 
formed in the shape of [ which constitutes the 
image display field of liquid crystal equipment ] a 
matrix, and wiring, drawing 2 is a top view of two 
or more pixel groups where the TFT array 
substrate with which the data line, the scanning 
line, the pixel electrode, the light- shielding film, 
etc. were formed adjoins each other, drawing 3 is 
the part plan of drawing 2 , and drawing 4 is the 
B B' sectional view of drawing 2 . In addition, in 
order to make each class and each part material 
into the magnitude of extent which can be 
recognized on a drawing, scales are made to have 
differed for each class or every each part material 
in drawing 1 - drawing 4 . 

[0050] In drawing 1 , two or more formation of 
TFT30 for two or more pixels formed in the shape 
of [ which constitutes the image display field of the 
liquid crystal equipment in this operation gestalt ] 
a matrix to control pixel electrode 9a is carried out 
at the shape of a matrix, and data -line 6a to which 



a picture signal is supplied is electrically 
connected to the source concerned of TFT30. The 
picture signals Si, S2, --, Sn written in data-line 
6a may be supplied to line sequential, and you 
may make it supply them to this order for every 
group to two or more data-line 6a which adjoin 
each other. Moreover, scanning-line 3a is 
electrically connected to the gate of TFT30, and it 
consists of predetermined timing so that the scan 
signals Gl, G2, --, Gm may be impressed to 
scanning-line 3a in pulse line sequential at this 
order. It connects with the drain of TFT30 
electrically, and pixel electrode 9a writes in the 
picture signals Si, S2, --, Sn supplied from 
data-line 6a in TFT30 which is a switching 
element when only a fixed period closes the switch 
to predetermined timing. Fixed period 
maintenance of the picture signals Si, S2, --, Sn of 
the predetermined level written in liquid crystal 
through pixel electrode 9a is carried out between 
the counterelectrodes (it mentions later) formed in 
the opposite substrate (it mentions later). When 
the orientation and order of molecular association 
change with the voltage levels impressed, liquid 
crystal modulates light and enables a gradation 
display. According to the electrical potential 
difference impressed when it was in no MAUI 
White mode, passage of this liquid crystal part of 
incident light is made impossible, if it is in NOMA 
reeve rack mode, according to the impressed 
electrical potential difference, passage of this 
liquid crystal part of incident fight will be enabled, 
and light with the contrast according to a picture 
signal will carry out outgoing radiation from 
liquid crystal equipment as a whole. Here, in order 
to prevent the held picture signal leaking, storage 
capacitance 70 is added to the liquid crystal 
capacity and juxtaposition which are formed 
between pixel electrode 9a and a counter electrode. 
For example, as for the electrical potential 
difference of pixel electrode 9a, only time amount 
also with triple figures longer than the time 
amount to which the source electrical potential 
difference was impressed is held with storage 
capacitance 70. Thereby, it is improved further 
and a maintenance property can realize the high 
liquid crystal equipment of a contrast ratio. 
[0051] In drawing 2 , on the TFT array substrate 
of liquid crystal equipment, two or more 
transparent pixel electrode 9a (the profile is 
shown by dotted-line section 9a*) is prepared in 
the shape of a matrix, and data -line 6a, 
scanning-line 3a, and capacity line 3b are 
prepared respectively along the boundary of pixel 
electrode 9a in every direction. Electrical 
installation of the data-fine 6a is carried out to the 
below-mentioned source field among 
semi-conductor layer la which consists of polish 
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recon film etc. through a contact hole 5. 
[0052] Especially with the gestalt of this operation, 
as shown in drawing 3 , conductive 
protection-from-light layer 80a is formed in the 
island-like field which conductive 
protection-from-light layer 80b (a conductive 
protection-from-light layer is called hereafter.) 
which the bottom of drawing Nakamigi showed 
with the slash of ** is formed on data-line 6a, and 
was shown with the slash of a drawing Nakamigi 
riser. 

[0053] In drawing 2 , pixel electrode 9a relays 
conductive protection from- Ugh t layer 80a formed 
in the island-like field shown in drawing 3 , 
respectively, and electrical installation is carried 
out to the below -mentioned drain field among 
semi-conductor layer la through contact hole 8a 
and contact hole 8b. Moreover, scanning-line 3a is 
arranged so that channel field la' (field of the 
slash of drawing Nakamigi going down) may be 
countered among semi-conductor layer la, and 
scanning-line 3a functions as a gate electrode. 
Thus, TFT30 by which opposite arrangement of 
the scanning-line 3a was carried out as a gate 
electrode is formed in the crossing part of 
scanning-line 3a and data-line 6a at channel field 
la 1 , respectively. 

[0054] Capacity line 3b has the main track section 
mostly extended in the shape of a straight line 
along with scanning-line 3a, and the lobe 
projected to the preceding paragraph side (inside 
of drawing, facing up) along with data-line 6a from 
the part which intersects data-line 6a. 
[0055] Electrical installation especially of the 
rectangular conductive protection-from-light layer 
-80a is carried out ■<to^--the'-'^ : draiQ:'-">firid^-'of 
semi-conductor layer la by contact hole 8a, 
respectively, and electrical installation is carried 
out to pixel electrode 9a by contact hole 8b, and it 
is functioning as the conductive layer for junction 
between a drain field and pixel electrode 9a, or a 
buffer. This conductive protection-from-light layer 
80a is explained in full detail behind. 
[0056] Moreover, 1st light- shielding film 11a is 
prepared in the field shown with the slash of a 
drawing Nakamigi riser, respectively so that it 
may pass along scanning-line 3a, capacity line 3b, 
and the TFT30 bottom. In drawing 2 , while being 
formed in the shape of stripes along with 
scanning-line 3a and capacity line 3b, 1st 
light- shielding film 11a is formed along with 
data-line 6a, looks at each channel field la 1 of TFT 
from a TFT array substrate side by these, and is 
more specifically prepared in the wrap location, 
respectively. 

[0057] Next, as shown in the sectional view of 
drawing 4 , liquid crystal equipment is equipped 
with the TFT array substrate 10 which constitutes 



an example of the substrate of while it is 
transparence, and the opposite substrate 20 which 
it is the transparence by which opposite 
arrangement is carried out at this, and also 
constitutes an example of the substrate of a way. 
The TFT array substrate 10 consists for example, 
of a quartz substrate, and the opposite substrate 
20 consists of a glass substrate or a quartz 
substrate. Pixel electrode 9a is prepared in the 
TFT array substrate 10, and the orientation film 
16 with which predetermined orientation 
processing of rubbing processing etc. was 
performed is formed in the bottom. Pixel electrode 
9a consists of transparent conductive thin films, 
such as for example, ITO (Indium Tin Oxide) film. 
Moreover, the orientation film 16 consists of 
organic thin films, such as for example, a 
polyimide thin film. 

[0058] On the other hand, it crosses to the 
opposite substrate 20 all over the, the 
counterelectrode (common electrode) 21 is formed, 
and the orientation film 22 with which 
predetermined orientation processing of rubbing 
processing etc. was performed is formed in the 
bottom. A counterelectrode 21 consists of 
transparent conductive thin films, such as for 
example, ITO film. Moreover, the orientation film 
22 consists of organic thin films, such as a 
polyimide thin film. 

[0059] TFT30 for pixel switching which carries out 
switching control of each pixel electrode 9a is 
formed in the location which adjoins each pixel 
electrode 9a at the TFT array substrate 10. 
[0060] As further shown in the opposite substrate 
20 at drawing 4 , the 2nd light- shielding film 23 
called a black mask or a black matrix is formed in 
the non-opening field of each pixel. For this reason, 
incident light trespasses neither upon channel 
field la' of semi-conductor layer la of TFT30 for 
pixel switching, nor the LDD fields lb and 1c from 
the opposite substrate 20 side. Furthermore, the 
2nd light- shielding film (substrate light- shielding 
film) 23 has functions, such as color mixture 
prevention of the color material at the time of 
forming improvement in contrast, and a color filter. 
[0061] Thus, it is constituted, and between the 
TFT array substrates 10 and the opposite 
substrates 20 which have been arranged so that 
* pixel electrode 9a and a counterelectrode 21 may 
meet, the liquid crystal which is an example of 
electrooptic material is enclosed with the space 
surrounded by the below-mentioned sealant (refer 
to drawing 1313 and drawing 14 ), and the liquid 
crystal layer 50 is formed. The liquid crystal layer 
50 takes a predetermined orientation condition 
with the orientation film 16 and 22 in the 
condition that the electric field from pixel 
electrode 9a are not impressed. The liquid crystal 
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layer 50 consists of liquid crystal which mixed the 
pneumatic liquid crystal of a kind or some kinds. 
It is the adhesives which consist of a photo-setting 
resin or thermosetting resin in order that a 
sealant may stick two substrates 10 and 20 
around those, and gap material (spacer), such as 
glass fiber for making distance between both 
substrates into a predetermined value or a glass 
bead, is mixed. 

[0062] Furthermore, as shown in drawing 4 , in 
the location which counters TFT30 for pixel 
switching respectively, 1st light- shielding film 11a 
is prepared between the TFT array substrate 10 
and each TFT30 for pixel switching. 1st 
light- shielding film 11a consists of a metal simple 
substance containing at least one of Ti, Cr, W, Ta, 
Mo, and Pb(s) which are a desirable opaque 
refractory metal, an alloy, metal silicide, etc. If 
constituted from such an ingredient, 1st 
light* shielding film 11a is destroyed by high 
temperature processing in the formation process 
of TFT30 for pixel switching performed after the 
formation process of 1st light- shielding film 11a on 
the TFT array substrate 10, or it can avoid fusing 
by it. Since 1st light- shielding film 11a is formed, 
the situation which carries out incidence to 
channel field la' of TFT30 for pixel switching 
which the reflected light (return light) from the 
TFT array substrate 10 side etc. tends to excite to 
light, or the LDD fields lb and lc can be prevented, 
and the property of TFT30 for pixel switching does 
not deteriorate according to generating of the 
photocurrent resulting from this. 
[0063] Furthermore, Hie interlayer insulation film 
12 is formed between 1st light- shielding film 11a 
and two or more TFT30 for pixeb switching. An 
interlayer insulation film 12 is formed in order to 
carry out the electric insulation of the 
semi-conductor layer la which constitutes TFT30 
for pixel switching from 1st light- shielding film 
11a. Furthermore, an interlayer insulation film 12 
also has a function as substrate film for TFT30 for 
pixel switching by being formed all over the TFT 
array substrate 10. That is, it has the function to 
prevent degradation of the property of TFT30 for 
pixel switching with the dry area at the time of 
polish of the front face of the TFT array substrate 
10, the dirt which remains after washing. An 
interlayer insulation film 12 consists of high 
insulation glass, such as NSG (non silicate glass), 
PSG (phosphorus silicate glass), BSG (boron 
silicate glass), and BPSG (boron phosphorus 
silicate glass), or silicon oxide film, a silicon 
nitride film, etc. An interlayer insulation film 12 
can also protect the situation where 1st 
light- shielding film 11a pollutes the TFT30 grade 
for pixel switching. 

[0064] 1st storage capacitance 70a consists of 



these operation gestalten by considering as the 1st 
dielectric film which installed semi-conductor film 
la from high concentration drain field le, 
considered as the If of the 1st storage capacitance 
electrodes, used as the 2nd storage capacitance 
electrode a part of capacity line 3b which counters 
this, installed gate dielectric film 2 from the 
location which counters scanning-line 3a, and was 
pinched by inter-electrode [ these ]. Furthermore, 
2nd storage capacitance 70b is formed by using a 
part of this 2nd storage capacitance electrode and 
conductive protection-from-light layer 80a which 
counters as the 3rd storage capacitance electrode, 
and making the 1st interlayer insulation film 4 
placed between inter-electrode [ these ]. And 
parallel connection of these 1st and 2nd storage 
capacitance 70a and 70b is carried out through 
contact hole 8a, and storage capacitance 70 is 
constituted. That is, the increment in the storage 
capacitance by conductive protection-from-light 
layer 80a is attained. 

[0065] More, high concentration drain field le of 
semi conductor layer la is installed by the detail 
in the bottom of data-line 6a and scanning-line 3a, 
and forms TFT30 for pixel switching in it, opposite 
arrangement is carried out through an insulator 
layer 2, it considers as the If of the 1st storage 
capacitance electrodes, and the insulator layer 2 is 
functioning on the capacity line 3b part similarly 
extended along with data -line 6a and 
scanning-line 3a as a dielectric film. Since 
especially the insulator layer 2 as the 1st 
dielectric film of 1st storage capacitance 70a is 
exactly gate dielectric film 2 of TFT30 formed on 
the polish recon film of high temperature 
oxidation, it can be made into -the thin insulator 
layer of high pre ssure -proofing, and can constitute 
1st storage capacitance 70a from small area as 
mass storage capacitance comparatively. Moreover, 
2nd storage capacitance 70b can be comparatively 
constituted as storage capacitance of small area 
using the field between the data lines which 
adjoin each other as shown in drawing 3 . 
Therefore, let storage capacitance 70 which 
consists of these 1st and 2nd storage capacitance 
70a and 70b in three dimensions be storage 
capacitance mass in small area, using effectively 
the tooth space which separated from a pixel 
opening field called the field (namely, field in 
which capacity line 3b was formed) which the 
disclination of liquid crystal generates along with 
the field under data-line 6a, and scanning-line 3a. 
[0066] In drawing 4 TFT30 for pixel switching 
Channel field la 1 of semi conductor layer la in 
which it has LDD structure and a channel is 
formed of the electric field from scanning-line 3a 
and concerned scanning-line 3a, Gate dielectric 
film 2, data line 6a which insulate scanning-line 
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3a and semi conductor layer la, Id list of high 
concentration source fields of low concentration 
source field (source side LDD field) lb of 
semi-conductor layer la and low concentration 
drain field (drain side LDD field) lc, and 
semi-conductor layer la is equipped with high 
concentration drain field le. One to which it 
corresponds of two or more pixel electrode 9a 
relays conductive protection-from-light layer 80a 
to high concentration drain field le, and it is 
connected to it. The drain fields lc and le are 
formed in source field lb and Id list to 
semi-conductor layer la like the after-mentioned 
by doping the dopant the object for n molds of 
predetermined concentration, or for p molds 
according to whether the channel of n mold or p 
mold is formed. TFT of an n-type channel has the 
advantage that a working speed is quick, and it is 
used as TFT30 for pixel switching which is the 
switching element of a pixel in many cases, this 
operation gestalt - especially -- data-line 6a - 
aluminum etc. low - it consists of 

protection-from-light nature and conductive thin 
films, such as metal membrane metallurgy group 
silicide [ **** ]. [, such as alloy film, ] Moreover, 
contact hole 8a which leads to the contact hole 5 
and high concentration drain field le which lead 
to Id of high concentration source fields is 
respectively formed in the 1st interlayer 
insulation film 4. Electrical installation of the 
data-line 6a is carried out to Id of high 
concentration source fields through the Id [ of this 
high concentration source field ] contact hole 5. 
Furthermore, contact hole 8b which leads to 
conductive protection-from-light layer 80a is 
formed in the 2nd interlayer insulation Halm 7. 
Through this contact hole 8b, electrical 
installation of the pixel electrode 9a is carried out 
to conductive protection-from-light layer 80a, it 
relays conductive protection-from-light layer 80a 
further, and electrical installation is carried out to 
high concentration drain field le through contact 
hole 8a. The above-mentioned pixel electrode 9a is 
prepared in the top face of the 2nd interlayer 
insulation film 7 constituted in this way. 
[0067] Although TFT30 for pixel switching has 
LDD structure as mentioned above preferably, it 
may be TFT of the self aryne mold which may 
have the offset structure which does not drive 
impurity ion into low concentration source field lb 
and low concentration drain field lc, drives in 
impurity ion by high concentration by using gate 
electrode 3a as a mask, and forms the high 
concentration source and a drain field in self align. 
[0068] Moreover, although considered as the single 
gate structure which has arranged one gate 
electrode 3a of TFT30 for pixel switching among 
Id [ of high concentration source fields ], and high 



concentration drain field le with this operation 
gestalt, two or more gate electrodes may be 
arranged among these. Under the present 
circumstances, to each gate electrode, the same 
signal is made to be impressed. Thus, if TFT is 
constituted above the dual gate or the triple gate, 
the leakage current of a channel and a 
source-drain field joint can be prevented, and the 
current at the time of OFF can be reduced. If at 
least one of these gate electrodes is made into 
LDD structure or offset structure, the OFF state 
current can be reduced further and the stable 
switching element can be obtained. 
[0069] As shown in drawing 2 and drawing 4 , 
with the liquid crystal equipment of this operation 
gestalt, it is prepared on the TFT array substrate 
10 so that data line 6a and scanning-line 3b may 
carry out a phase crossover in three dimensions 
through the 1st interlayer insulation film 4. And 
conductive protection-from-light layer 80a 
intervenes between semi-conductor layer la and 
pixel electrode 9a, and carries out electrical 
installation of high concentration drain field le 
and the pixel electrode 9a via contact holes 8a and 
8b. 

[0070] For this reason, as compared with the case 
where one contact hole is punctured, the path of 
contact holes 8a and 8b can be made small from 
pixel electrode 9a to a drain field, respectively. 
That is, etching precision must stop the dry 
etching which can make the path of a contact hole 
small on the way, and when puncturing one 
contact hole, in order to fall (for example, in order 
to prevent the thrust omission in about 50nm very 
thin semi-conductor layer la), it must construct a 
process so that it may finally puncture to a 
semi-conductor layer by wet etching, so that a 
contact hole will be punctured deeply, if the 
selection ratio at the time of etching is low. Or it 
will be necessary to be based on dry etching, to 
run and to prepare the polish recon film for 
prevention separately. 

[0071] On the other hand, with this operation 
gestalt, since what is necessary is just to connect 
pixel electrode 9a and high concentration drain 
field le by two in series contact holes 8a and 8b, it 
becomes possible to puncture these contact holes 
8a and 8b by dry etching, respectively. Or it 
becomes possible to shorten distance punctured by 
wet etching at least. However, since the charge by 
the plasma will flow in a semi-conductor layer and 
the electrostatic discharge of TFT will happen if 
contact hole 8a is punctured by dry etching to the 
last, before reaching a semi-conductor layer, it is 
desirable to perform a stop and after that wet 
etching for dry etching. Moreover, in order to 
attach some taper to contact holes 8a and 8b, 
respectively, it may dare to be made to perform 



- 11 - 



JP2000-267596A 



shorttime wet etching after dry etching 
comparatively. In the case of wet etching, some 
taper is attached to a contact hole by the 
penetration and isotropic etching of an etching 
reagent to an interface with a resist. 
[0072] Since the hollow and irregularity which the 
path of contact holes 8a and 8b can be made small, 
respectively, and are formed above contact hole 8a 
are also small and end according to this operation 
gestalt as mentioned above, flattening in the part 
of pixel electrode 9a located in the upper part is 
promoted. Furthermore, since the hollow and 
irregularity which are formed in the front face of 
pixel electrode 9a in contact hole 8b are also small 
and end, flattening in the part of this pixel 
electrode 9a is promoted. These results, the 
disclination (poor orientation) in the liquid crystal 
layer 50 resulting from the surface hollow and the 
irregularity of pixel electrode 9a is reduced, and, 
finally high- definition image display becomes 
possible with the liquid crystal equipment 
concerned. For example, if thickness of the 2nd 
interlayer insulation film 7 which intervenes 
between conductive protection-from-light layer 
80a and pixel electrode 9a is made into about 
thousands of A, the path of contact hole 8b which 
influences more directly the hollow and 
irregularity in a front face of pixel electrode 9a 
mentioned above can be made very small. 
Moreover, the situation which irregularity 
amplifies as it is ****** in the irregularity 
generated in the flat-surface location where these 
contact holes 8a and 8b were punctured is 
avoidable. Therefore, the good contact in these 
contact holes is expectable. 

[0073] In addition, conductive 

protection-from-light layer 80a is constituted from 
metal silicide, such as Ti, Cr, W, Ta, Mo, Pb, etc. 
which are mainly a refractory metal, etc. by this 
operation gestalt. For this reason, since the 
selection ratios in etching with the metal silicide 
film and an interlayer insulation film (namely, 
glass membrane and silicon film) differ greatly, 
most possibility that conductive 

protection-from-light layer 80a by the dry etching 
like the above-mentioned will run cannot be found. 
[0074] As for the thickness of conductive 
protection-from-light layer 80a, it is desirable to 
consider for example, as 50nm or more 500nm or 
less extent, or [ that possibility of running at the 
time of puncturing of contact hole 8b in a 
manufacture process if there is thickness of about 
50nm becomes low, and the irregularity of the 
front face of pixel electrode 9a will not pose a 
problem if it is about 500nm ] -- or it is because 
flattening is comparatively easily possible. 
[0075] With this operation gestalt, it is prepared 
throughout the non-opening field of the shape of a 



grid which surrounds each pixel so that 1st 
light- shielding film 11a may see from the TFT 
array substrate 10 side and may cover 
scanning-line 3a, capacity line 3b, and data-line 
6a. Furthermore, the contact hole 15 which carries 
out electrical installation of capacity line 3b and 
the 1st light- shielding film 11a is established in 
the interlayer insulation film 12. Capacity line 3b 
and 1st light- shielding film 11a are connected to 
constant potential wiring in the substrate 
boundary region. Therefore, 1st light- shielding 
film 11a has a function as constant potential 
wiring or redundancy wiring of capacity line 3b 
with the function to specify a pixel opening field. 
Thus, if constituted, it will become possible to 
specify a pixel puncturing field by the 1st 
fight- shielding film 11a independent. Furthermore, 
potential of capacity line 3b and 1st 
light- shielding film 11a is made to the same fixed 
potential, and capacity line 3b, the picture signal 
by the potential shake in 1st light- shielding film 
11a, and the bad influence of TFT30 can be 
reduced. 

[0076] Moreover, capacity line 3b and 
scanning-line 3a consist of the same polish recon 
film, consist of high- temperature -oxidation film 
with same 1st dielectric film of 1st storage 
capacitance 70a and gate dielectric film 2 of 
TFT30 for pixel switching etc., and consist of 
channel formation field la' of the If of the 1st 
storage capacitance electrodes, and TFT30 for 
pixel switching, and semi-conductor layer la with 
same Id of source fields, drain field le, etc. For 
this reason, the laminated structure formed on the 
TFT array substrate 10 can be simplified, capacity 
line 3b and scanning- line 3a can be formed in 
coincidence with the same film formation process 
in the manufacture approach of the further 
below-mentioned electro-optic device, and the 1st 
dielectric film and gate dielectric film 2 of storage 
capacitance 70a can be formed in coincidence. 
[0077] Especially with this operation gestalt, 
conductive protection-from-light layer 80a consists 
of a conductive light- shielding film. Therefore, 
conductive protection-from-light layer 80a enables 
it to specify each pixel opening field partially at 
least. Moreover, it is also possible to omit the 2nd 
light- shielding film by the side of the opposite 
substrate 20 conductive protection-from-light 
layer 80a or by specifying pixel opening in 
combination with the film which has the 
protection-from-light nature formed in the TFT 
substrate 10 of wiring which has 
protection-from-light nature, such as data-line 6a. 
The configuration protection-from-light layer 
[ conductive ] 80a Prepared as a light- shielding 
film not on the 2nd light- shielding film 23 on the 
opposite substrate 20 but on the TFT array 
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substrate 10 is very advantageous at the point 
which does not cause decline in a pixel numerical 
aperture by the location gap with the TFT array 
substrate 10 and the opposite substrate 20 in a 
manufacture process. 

[0078] In addition, the 2nd light- shielding film 23 
on the opposite substrate 20 is the purpose which 
mainly suppresses the temperature rise of the 
liquid crystal equipment by incident light, and it 
may be constituted so that it may form in eye 
small ** (narrow) and a pixel opening field may 
not be specified. Thus, if the 2nd light- shielding 
film 23 is formed in eye small ** rather than the 
protection-from-light field in a TFT array- 
substrate, depending on some location gaps 
between both the substrates in a manufacture 
process, a pixel opening field does not need to 
become small. 

[0079] The conductive protection from-light layers 
80a and 80b consist of metal silicide, such as Ti, Cr, 
W, Ta, Mo, Pb, etc. which are a refractory metal, 
etc. Thus, if constituted, conductive 
protection-from-light layer 80a is destroyed by 
high temperature processing performed after a 
conductive protection-from-light layer 80a 
formation process, or it can avoid fusing by it. 
[0080] Furthermore, since the affinity of the 
silicide of these refractory metals and the ITO 
(Indium Tin Oxide) film which constitutes pixel 
electrode 9a is good, good contact can be taken 
through contact hole 8b between conductive 
protection-from-light layer 80a and pixel electrode 
9a. 

[0081] Moreover, especially with this operation 
gestalt, conductive protection-from -light layer 80a 
which consists of a light- shielding film is formed 
in the non-opening field of the pixel extended 
along with scanning-line 3a and capacity line 3b in 
between data-line 6a which the flat-surface 
configuration on the TFT array substrate 10 
adjoins in the shape of an island, as shown in 
drawing 3 . Therefore, it becomes possible from 
that neighboring in alignment with scanning-line 
3a of a pixel opening field to specify many parts. 
[0082] In addition, what is necessary is for 1st 
light- shielding film 11a and the 2nd 
light- shielding film 23 just to prescribe 
scanning-line 3a and pixel electrode 9a about the 
side in alignment with scanning-line 3a of the 
pixel opening field of an adjoining side (it is the 
bottom at drawing 2 ). Moreover, what is 
necessary is for data-line 6a or 1st light- shielding 
film 11a, and the 2nd light- shielding film 23 which 
consist of aluminum etc. just to prescribe the side 
in alignment with data-line 6a of a pixel opening 
field. 

[0083] (Manufacture process in the 1st operation 
gestalt of an electro-optic device) Next, the 



manufacture process of the liquid crystal 
equipment in an operation gestalt with the above 
configurations is explained with reference to 
drawing 11 R> 1 from drawing 8 . In addition, it is 
process drawing which drawing 11 makes each 
class by the side of the TFT array substrate in 
each process correspond to the B-B' cross section 
of drawing 2 like drawing 4 from drawing 8 , and 
is shown. 

[0084] As first shown in the process (l) of drawing 
S , the TFT array substrates 10, such as a quartz 
substrate and hard glass, are prepared. Here, 
preferably, annealing treatment is carried out at 
inert gas ambient atmospheres, such as N2 
(nitrogen), and an about 900- 1300- degree C 
elevated temperature, and it pretreats so that 
distortion produced in the TFT array substrate 10 
in the elevated-temperature process carried out 
behind may decrease. That is, according to the 
temperature by which high temperature 
processing is carried out at the maximum elevated 
temperature in a manufacture process, the TFT 
array substrate 10 is heat-treated at the same 
temperature or the temperature beyond it in 
advance, and the whole surface of the TFT array 
substrate 10 processed in this way - metal alloy 
film, such as metal metallurgy group silicide, such 
as Ti, Cr, W, Ta, Mo, and Pb, -- sputtering ■- about 
100-SOOnm thickness - the light-shielding film 11 
of about 200nm thickness is formed preferably In 
addition, on a light- shielding film 11, in order to 
ease surface reflection, antireflection films, such 
as polish recon film, may be formed. 
[0085] Next, as shown in a process (2), 1st 
light- shielding film 11a is formed by forming the 
resist mask -corresponding to the - pattern 
(referring to drawing 2 ) of 1st light- shielding film 
11a by the photolithography on the this formed 
light-shielding film 11, and etching to a 
light- shielding film 11 through this resist mask. 
[0086] Next, as shown in a process (3), the 
interlayer insulation film 12 which consists of 
silicate glass film, such as NSG, PSG, BSG, and 
BPSG, a silicon nitride film, silicon oxide film, etc. 
using TEOS (tetrapod ethyl orthochromatic 
silicate) gas, TEB (tetrapod ethyl boat rate) gas, 
TMOP (tetrapod methyl oxy-FOSU rate) gas, etc. 
with ordinary pressure or a reduced pressure CVD 
method is formed on 1st light- shielding film 11a. 
The thickness of this interlayer insulation film 12 
may be about 500-2000nm. 

[0087] Next, as shown in a process (4), about 
450-550 degrees C of amorphous silicon film are 
preferably formed comparatively on an interlayer 
insulation film 12 with the reduced pressure CVD 
(for example, CVD with a pressure of about 
20-40Pa) using the mono-silane gas of flow rate 
about 400 to 600 cc/min, disilane gas, etc. of about 
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500 degrees C in a low-temperature environment. 
Then, in nitrogen gas- atmosphere mind, at about 
600-700 degrees C, preferably, solid phase growth 
of the polish recon film 1 is carried out by ****** 
which performs annealing treatment of 4 - 6 hours 
for about 1 to 10 hours until it becomes the 
thickness of about lOOnm preferably in about 
50 200nm thickness. As an approach of carrying 
out solid phase growth, the annealing treatment 
using RTA (Rapid Thermal Anneal) is sufficient, 
and the laser annealing using an excimer laser etc. 
is sufficient. 

[0088] Under the present circumstances, as 
TFT30 for pixel switching shown in drawing 4 , 
when creating TFT30 for pixel switching of an n 
channel mold, the dopant of V group elements, 
such as Sb (antimony), As (arsenic), and P (Lynn), 
may be slightly doped by an ion implantation etc. 
to the channel field concerned. Moreover, when 
using TFT30 for pixel switching as a p channel 
mold, the dopant of III group elements, such as B 
(boron), Ga (gallium), and In (indium), may be 
slightly doped by an ion implantation etc. In 
addition, the polish recon film 1 may be directly 
formed with a reduced pressure CVD method etc. 
without passing through the amorphous silicon 
film. Or drive silicon ion into the polish recon film 
deposited with the reduced pressure CVD method 
etc., once make it amorphous (amorphousizing), it 
is made to recrystallize by annealing treatment 
etc. after that, and the polish recon film 1 may be 
formed. 

[0089] Next, as shown in a process (5), 
semiconductor layer la which has the 
predetermined pattern which contains the If of 
the 1st - storage capacitance electrodes^ of **** 
shown in drawing 2 according to a 
photolithography process, an etching process, etc. 
is formed. 

[0090] As shown in a process (6), the If of the 1st 
storage capacitance electrodes with 
semi-conductor layer la which constitutes TFT30 
for pixel switching next, the temperature of about 
900- 1300 degrees C, and by oxidizing thermally 
with the temperature of about 1000 degrees C 
preferably As thermal oxidation silicon film 2a 
with a comparatively thin thickness of about 
30nm is formed and it is further shown in a 
process (7) Insulator layer 2b which consists of 
hightemperatureoxidation silicon film (HTO 
film) or a silicon nitride film with a reduced 
pressure CVD method etc. is deposited on the 
comparatively thin thickness of about 50nm. The 
1st dielectric film for storage capacitance 
formation is formed with the gate dielectric film 2 
with the multilayer structure containing thermal 
oxidation silicon film 2a and insulator layer 2b of 
TFT30 for pixel switching, consequently, the 



thickness of the If of the 1st storage capacitance 
electrodes ■■ the thickness of about 30-150nm -- 
desirable the thickness of about 35-50nm -- 
becoming -- the thickness of gate dielectric film 2 
and the 1st dielectric film - the thickness of about 
20-150nm - it becomes the thickness of about 
30-100nm preferably. Thus, by shortening 
elevated-temperature thermal oxidation time 
amount, when using especially an about 8 inches 
large -sized substrate, the camber by heat can be 
prevented. However, gate dielectric film 2 with 
monolayer structure may be formed only by 
oxidizing the polish recon layer 1 thermally. 
[0091] Next, as shown in a process (8), after 
forming the resist layer 500 according to a 
photolithography process, an etching process, etc. 
on semi conductor layer la except the part used as 
the If of the 1st storage capacitance electrodes, P 
ion is doped in about 3xl012/cm2 of doses, and the 
If of the 1st storage capacitance electrodes is 
formed into low resistance. 

[0092] Next, as shown in a process (9), after 
removing the resist layer 500, the polish recon 
layer 3 is deposited with a reduced pressure CVD 
method etc., thermal diffusion of Lynn (P) is 
carried out further, and the polish recon film 3 is 
electric-conduction-ized. Or the doped silicon film 
which introduced P ion into membrane formation 
and coincidence of the polish recon layer 
membrane 3 may be used. The volume of the 
thickness of the polish recon layer 3 is preferably 
carried out to about 300nm in about 100-500nm 
thickness. 

[0093] Next, as shown in the process (10) of 
drawing 9 , capacity line 3b is formed according to 
the photolithography process using a resist mask, 
an etching process, etc. with scanning-line 3a of 
the **** predetermined pattern shown in drawing 
2 . Thickness of such capacity line 3b 
(scanning-line 3a) is set to about 350nm. 
Scanning-line 3a and capacity line 3b are good 
also as a multilayer interconnection which could 
form by metal alloy film, such as refractory metal 
metallurgy group silicide, and was combined with 
the polish recon film etc. 

[0094] Next, as shown in a process (ll), when 
TFT30 for pixel switching shown in drawing 3 is 
set to TFT of an n channel mold with LDD 
structure, In order to form low concentration 
source field lb and low concentration drain field 
lc in semi-conductor layer la first, the dopant of V 
group elements, such as P, is doped by low 
concentration, using scanning-line 3a (gate 
electrode) as a diffusion mask (with for example, 
dose which is one to 3xl013-/cm2 about P ion). 
Thereby, semi-conductor layer la under 
scanning-line 3a becomes channel field la'. 
Capacity line 3b and scanning-line 3a are also 
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formed into low resistance by the dope of this 
impurity. 

[0095] next, as shown in a process (12), in order to 
form Id of high concentration source fields and 
high concentration drain field le which constitute 
TFT30 for pixel switching, after forming the resist 
layer 600 on scanning-line 3a with a mask with 
wide width of face rather than scanning-line 3a, 
similarly the dopant of V group elements, such as 
P, is doped by high concentration (for example, P 
ion - the dose of one to 3xl015-/cm2). Moreover, to 
semi conductor layer la, when using TFT30 for 
pixel switching as a p channel mold, in order to 
form Id of high concentration source fields, and 
high concentration drain field le in low 
concentration source field lb and a low 
concentration drain field lc list, the dopant of III 
group elements, such as B, is used and doped. In 
addition, it is good also as TFT of offset structure, 
without, for example, performing a 
low-concentration dope, and it is good also as TFT 
of a self aryne mold by the ion-implantation 
technique using P ion, B ion, etc., using 
scanning-line 3a as a mask. Capacity line 3b and 
scanning-line 3a are also further formed into low 
resistance by the dope of this impurity. 
[0096] In addition, in parallel to these component 
formation processes of TFT30, circumference 
circuits with the complementary type structure 
which consists of an n channel mold TFT and a p 
channel mold TFT, such as a data-line drive 
circuit and a scanning-line drive circuit, may be 
formed in the periphery on the TFT array 
substrate 10. Thus, since TFT30 for pixel 
switching forms a semi-conductor layer by polish 
recon in this- operation gestalt* at the tone of 
formation of TFT30 for pixel switching, it is the 
same process mostly, and a circumference circuit 
can be formed and it is advantageous on 
manufacture, 

[0097] Next, as shown in a process (13), after 
removing the resist layer 600, the 1st interlayer 
insulation film 4 which consists of silicate glass 
film, such as NSG, PSG, BSG, and BPSG, a silicon 
nitride film, silicon oxide film, etc. is formed on 
gate dielectric film 2 (the 1st dielectric film) at 
capacity line 3b and a scanning-line 3a list using 
ordinary pressure or a reduced pressure CVD 
method, TEOS gas, etc. The thickness of the 1st 
interlayer insulation film 4 has desirable about 
500-1500nm. If there is 500nm or more of 
thickness of the 1st interlayer insulation film 4, 
parasitic capacitance coupling between data-line 
6a and scanning -line 3a will remain, or will hardly 
pose a problem. 

[0098] Next, in order to activate Id of high 
concentration source fields, and high 
concentration drain field le, after performing 



about 1000degree C annealing treatment about 
20 minutes in the phase of a process (14), the 
contact hole 5 to data-line 6a is punctured. 
Moreover, the contact hole for connecting with 
wiring which illustrates neither scanning-line 3a 
nor capacity line 3b in a substrate boundary 
region is also punctured to the 1st interlayer 
insulation film 4 according to the same process as 
a contact hole 5. 

[0099] Next, as shown in a process (15), it deposits 
preferably in about 100-500nm thickness by 
spatter processing etc. on the 1st interlayer 
insulation film 4 at about 300nm by making low 
resistance metal metallurgy group silicide, such as 
aluminum of protection- from -fight nature, etc. 
into a metal membrane 6, 

[0100] Next, as shown in a process (16), data-line 
6a is formed according to a photolithography 
process, an etching process, etc. 
[0101] Next, as shown in the process (17) of 
drawing 10 , contact hole 8a to a pixel electrode is 
punctured to the 1st interlayer insulation film 4. 
[0102] Next, as shown in a process (18), all over 
high concentration drain field le looked into 
through the 1st interlayer insulation film 4 and 
contact hole 8a, as well as 1st light- shielding film 
11a, film, such as metal silicide, such as Ti, Cr, W, 
Ta, Mo, and Pb, is deposited by spatter processing, 
and the conductive protection-from-light layer 80 
of about 50-500nm thickness is formed. If there is 
thickness of about 50nm, there will almost be no 
possibility of running when puncturing contact 
hole 8b behind. In addition, on this conductive 
protection-from-light layer 80, in order to ease 
surface reflection, antireflection films, such as 
polish recon filmy may be formed. . ^ - 
[0103] Next, as shown in a process (19), conductive 
protection-from-light layer 80a containing the 3rd 
storage capacitance electrode and conductive 
protection-from-light layer 80b are formed by 
forming the resist mask corresponding to the 
pattern (referring to drawing 3 ) of conductive 
protection from-light layer 80a and conductive 
protection-from-light layer 80b by the 
photolithography on the this formed conductive 
protection-from-light layer 80, and etching to the 
conductive protection-from-light layer 80 through 
this resist mask. 

[0104] Next, as shown in a process (20), the 2nd 
interlayer insulation film 7 which consists of 
silicate glass film, such as NSG, PSG, BSG, and 
BPSG, a silicon nitride film, silicon oxide film, etc. 
is formed using ordinary pressure or a reduced 
pressure CVD method, TEOS gas, etc. so that 
conductive protection from-light layer 80a and 80b 
top may be covered. The thickness of the 2nd 
interlayer insulation film 7 has desirable about 
500-1500nm. 
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[0105] Next, as shown in the process (21) of 
drawing 11 , contact hole 8b for carrying out 
electrical installation of pixel electrode 9a and the 
conductive protection-from-light layer 80a is 
formed by dry etching, such as reactive ion etching 
and reactant ion beam etching. Moreover, wet 
etching may be used in order to make it the shape 
of a taper. 

[0106] Next, on the 2nd inter layer insulation film 
7, as shown in a process (22), as the transparent 
conductive thin films 9, such as ITO film, are 
deposited on the thickness of about 50-200nm and 
are further shown in a process (23) by spatter 
processing etc., pixel electrode 9a is formed 
according to a photolithography process, an 
etching process, etc. In addition, when using the 
liquid crystal equipment concerned for the liquid 
crystal equipment of a reflective mold, pixel 
electrode 9a may be formed from an opaque 
ingredient with high reflection factors, such as 
aluminum. 

[0107] Then, after applying the coating liquid of 
the orientation film of a polyimide system on pixel 
electrode 9a, the orientation film 16 (refer to 
drawing 4 ) is formed by performing rubbing 
processing in the predetermined direction so that 
it may have a predetermined pre tilt angle etc. 
[0108] On the other hand, about the opposite 
substrate 20 shown in drawing 4 , a glass 
substrate etc. is prepared first, and after the 2nd 
light- shielding film 23 and the 3rd light- shielding 
film 53 (refer to drawing 13 and drawing 14 ) as a 
frame carry out the spatter of the chromium metal, 
they are formed through a photolithography 
process and an etching process. In addition, these 
2nd and 3rd light- shielding films-may form others, 
carbon, and Ti, such as Cr, nickel, and aluminum, 
from ingredients, such as resin black distributed 
to the photoresist. [ metallic material ] In addition, 
on the TFT array substrate 10, if data-line 6a, the 
conductive protection-from-light layers 80a and 
80b, 1st light- shielding film 11a, etc. prescribe a 
protection from-light field, the 2nd light- shielding 
film 23 and the 3rd light- shielding film on the 
opposite substrate 20 can be excluded. 
[0109] Then, a counterelectrode 21 is formed by 
spatter processing etc. all over the opposite 
substrate 20 by depositing transparent conductive 
thin films, such as ITO, on the thickness of about 
50-200nm. Furthermore, after applying the 
coating liquid of the orientation film of a polyimide 
system all over a counterelectrode 21, the 
orientation film 22 (refer to drawing 4 ) is formed 
by performing rubbing processing in the 
predetermined direction so that it may have a 
predetermined pre tilt angle etc. 
[0110] Finally, the liquid crystal with which the 
TFT array substrate 10 and the opposite substrate 



20 with which each class was formed as mentioned 
above are stuck by the sealant (refer to drawing 1 ft 
and drawing 14 ) so that the orientation film 16 
and 22 may meet, and they come to mix two or 
more kinds of pneumatic liquid crystals to the 
space between both substrates by vacuum suction 
etc. is attracted, and the liquid crystal layer 50 of 
predetermined thickness is formed. 
[01 11] (The 2nd operation gestalt of an 
electro-optic device) The configuration of the 
liquid crystal equipment which is the 2nd 
operation gestalt of the electro-optic device by this 
invention is explained with reference to drawing 
12 . Drawing 12 is the sectional view of the 2nd 
operation gestalt corresponding to the B-B' cross 
section of the top view of drawing 2 in the 1st 
operation gestalt. In addition, about the same 
component as the 1st operation gestalt shown in 
drawing 4 in the 2nd operation gestalt shown in 
drawing 12 , the same reference mark is attached 
and the explanation is omitted. Moreover, in order 
to make each class and each part material into the 
magnitude of extent which can be recognized on a 
drawing, scales are made to have differed for each 
class or every each part material in drawing 12 . 
[0112] In drawing 12 , unlike the 1st operation 
gestalt, it consists of the same ingredient as the 
data line, and the layer formed at coincidence at 
the time of data-line formation is formed in the 
bottom of conductive protection-from-light layer 
80a with the 2nd operation gestalt. The 
flat- surface configuration of this layer is the same 
as the configuration of island-like conductive 
protectionfrom-light layer 80a. About other 
configurations, it is the same as that of the case of 
the 1st operation gestalt.- - _ : . - 
[0113] According to the 2nd operation gestalt, 
since resistance is low, the aluminum which is the 
formation ingredient of the data line becomes 
possible [ lowering contact resistance ]. 
[0114] In addition, with the 1st and 2nd operation 
gestalt, flattening of the pixel electrode 9a is 
carried out by flattening of the 2nd interlayer 
insulation film 7. What is necessary is to perform 
flattening of the 2nd interlayer insulation film 7 
by for example, CMP (Chemical Mechanical 
Polishing) processing, spin coat processing, the 
reflow method, etc., or just to perform it using the 
organic SOG (Spin On Glass) film, the inorganic 
SOG film, the polyimide film, etc. 
[0115] (The whole electro-optic device 
configuration) The whole liquid crystal equipment 
configuration in each operation gestalt constituted 
as mentioned above is explained with reference to 
drawing 1313 and drawing 14 . In addition, 
drawing 13 is the top view which looked at the 
TFT array substrate 10 from the opposite 
substrate 20 side with each component formed on 
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it, and drawing 14 is the H-H* sectional view of 
drawing 12 . 

[0116] In drawing 13 , on the TFT array substrate 
10, the sealant 52 is formed along the edge and 
the 3rd light- shielding film 53 as a frame which 
specifies the circumference of the image display 
field which consists of an ingredient which is the 
same as the 2nd light- shielding film 23, or is 
different is formed in parallel to the inside. The 
data-line drive circuit 101 and the mounting 
terminal 102 which drive data-line 6a by 
supplying a picture signal to data-line 6a to 
predetermined timing are prepared in the field of 
the outside of a sealant 52 along with one side of 
the TFT array substrate 10, and the scanning-line 
drive circuit 104 which drives scanning-line 3a is 
formed along with two sides which adjoin this one 
side by supplying a scan signal to scanning-line 3a 
to predetermined timing. If the scan signal delay 
supplied to scanning- line 3a does not become a 
problem, the thing only with one side sufficient 
[ the scanning-line drive circuit 104 ] cannot be 
overemphasized. Moreover, the data-line drive 
circuit 101 may be arranged on both sides along 
the side of an image display field. For example, 
data -line 6a of an odd number train supplies a 
picture signal from the data-line drive circuit 
arranged along one side of an image display field, 
and you may make it the data line of an even 
number train supply a picture signal from the 
data-line drive circuit arranged along the side of 
the opposite side of said image display field. Thus, 
if it is made to drive data-line 6a in the shape of a 
ctenidium, since the occupancy area of a data-line 
drive circuit is extensible, it becomes possible to 
constitute a complicated circuit. Furthermore, two 
or more wiring 105 for connecting between the 
scanning-line drive circuits 104 established in the 
both sides of an image display field is formed in 
one side in which the TFT array substrate 10 
remains. Moreover, in at least one place of the 
corner section of the opposite substrate 20, the 
flow material 106 for taking an electric flow 
between the TFT array substrate 10 and the 
opposite substrate 20 is formed. And as shown in 
drawing 14 , the opposite substrate 20 with the 
almost same profile as the sealant 52 shown in 
drawing 13 has fixed to the TFT array substrate 
10 by the sealant 52 concerned. In addition, on the 
TFT array substrate 10, the inspection circuit for 
inspecting the quality of the sampling circuit 103 
which impresses a picture signal to two or more 
data-line 6a to predetermined timing, the 
precharge circuit which precedes the precharge 
signal of a predetermined voltage level with a 
picture signal, and supplies it to two or more 
data-line 6a respectively, and the liquid crystal 
equipment concerned at the manufacture middle 



or the time of shipment, a defect, etc. in addition 
to these data-line drive circuits 101 and 
scanning-line drive circuit 104 grade etc. may be 
formed. In addition, what is necessary is just to 
form smaller than the protection-from -light field 
of the TFT array substrate 10 the 2nd 
light- shielding film 23 on the opposite substrate 
20 according to the gestalt of this operation. 
Moreover, the 2nd light- shielding film 23 can be 
easily removed by the application of liquid crystal 
equipment. 

[0117] You may make it connect with LSI for a 
drive mounted on the TAB (Tape Automated 
Bonding tape automated bonding) substrate 
instead of forming the data-line drive circuit 101 
and the scanning-line drive circuit 104 on the TFT 
array substrate 10 electrically and mechanically 
through the anisotropy electric conduction film 
prepared in the periphery of the TFT array 
substrate 10 with each operation gestalt explained 
with reference to drawing 14 from drawing 1 
above. To the side in which the outgoing radiation 
light of the side in which the incident light of the 
opposite substrate 20 carries out incidence, and 
the TFT array substrate 10 carries out outgoing 
radiation, moreover, respectively For example, TN 
(Twisted Nematic Twisted Nematic) mode, 
VACVertically Aligned) STN (super TN) mode, 
Modes of operation, such as PBLC (Polymer 
Dispersed Liquid Crystal) mode DSTN 
(double -STN) mode, According to the exception in 
no MARI White mode / NOMA reeve rack mode, a 
polarization film, a phase contrast film, a 
polarizing plate, etc. are arranged in a 
predetermined direction. 

[0118] -Since the: liquid crystal equipment in each 
operation gestalt explained above is applied to an 
electrochromatic display projector, the liquid 
crystal equipment of three sheets will be 
respectively used as a light valve for R(red) 
G(green) B (blue), and incidence of the light of 
each color respectively decomposed through the 
dichroic mirror for RGB color separation will be 
respectively carried out to each panel as incident 
light. Therefore, with each operation gestalt, the 
color filter is not prepared in the opposite 
substrate 20. However, the color filter of RGB may 
be formed in the predetermined field which 
counters pixel electrode 9a in which the 2nd 
fight- shielding film 23 is not formed on the 
opposite substrate 20 with the protective coat. Or 
it is also possible to form a color filter layer in the 
bottom of pixel electrode 9a which counters RGB 
on the TFT array substrate 10 by a color resist etc. 
If it does in this way, the liquid crystal equipment 
in each operation gestalt is applicable to 
electrochromatic display equipments, such as 
electrochromatic display television of direct 
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viewing types other than a liquid crystal projector, 
or a reflective mold. Furthermore, a micro lens 
may be formed so that it may correspond 1 pixel 
on [ one ] the opposite substrate 20. If it does in 
this way, bright liquid crystal equipment is 
realizable by improving the condensing 
effectiveness of incident light. Furthermore, the 
die clo IKKU filter which makes a RGB color using 
interference of light by depositing the interference 
layer to which the refractive index of many layers 
is different on the opposite substrate 20 again may 
be formed. According to this opposite substrate 
with a die clo IKKU filter, brighter 
electrochromatic display equipment is realizable. 
[0119] Although [ the liquid crystal equipment in 
each operation gestalt explained above ] incidence 
of the incident light is carried out from the 
opposite substrate 20 side as usual, since 1st 
light- shielding film 11a is prepared, incidence of 
the incident light is carried out from the TFT 
array substrate 10 side, and it may be made to 
carry out outgoing radiation from the opposite 
substrate 20 side. That is, even if it attaches liquid 
crystal equipment in a liquid crystal projector in 
this way, it is possible to be able to prevent light 
carrying out incidence to channel field la' of 
semi conductor layer la and the LDD fields lb 
and lc, and to display a high -definition image on 
them. Although the polarizing plate with which 
AR (Anti Reflection) coat was carried out for acid 
resisting needs to be arranged separately or AR 
film needed to be stuck here in order to prevent 
the reflection by the side of the rear face of the 
TFT array substrate 10 conventionally With each 
operation gestalt, since [ of the front face of the 
TFT array substrate 10,- and semi-conductor layer 
la ] 1st light- shielding film 11a is formed at least 
between channel field la' and the LDD fields lb 
and lc, Such a polarizing plate and AR film by 
which AR coat was carried out are used, or the 
need of using the substrate which carried out AR 
processing of TFT array substrate 10 itself is lost. 
Therefore, according to each operation gestalt, 
ingredient cost can be reduced, and a contaminant, 
a blemish, etc. do not drop the yield at the time of 
polarizing plate attachment, and it is very 
advantageous. Moreover, since lightfastness is 
excellent, even if it uses the bright light source, or 
it carries out polarization conversion by the 
polarization beam splitter and it raises efficiency 
for light utilization, image quality degradation of 
the cross talk by light etc. is not produced. 
[0120] Moreover, although explained as a 
switching element prepared in each pixel that it 
was the poly-Si TFT of a forward stagger mold or a 
coplanar mold, each operation gestalt is effective 
also to TFT of other formats, such as TFT of a 
reverse stagger mold, and an amorphous silicon 



TFT. 

[Brief Description of the Drawings] 
[Drawing ll They are equal circuits established in 
two or more pixels of the shape of a matrix which 
constitutes the image display field in the liquid 
crystal equipment which is the 1st operation 
gestalt of an electro-optic device, such as various 
components and wiring. 

[Drawing 2l It is the top view of two or more pixel 
groups where the TFT array substrate with which 
the data line in the liquid crystal equipment of the 
1st operation gestalt, the scanning line, the pixel 
electrode, the light- shielding film, etc. were 
formed adjoins each other. 
[Drawing 31 It is the part plan of drawing 2 . 
[Drawing 41 It is the B-B' sectional view of 
drawing 2 . 

[Drawing 5l It is a fragmentary sectional view for 
explaining the mode of contact in a conductive 
protection-from-light layer, a pixel electrode, and a 
semi conductor layer. 

[Drawing 61 It is a fragmentary sectional view for 
explaining the mode of the protection-from-light 
layer formed on the data line. 

[Drawing 7l It is a fragmentary sectional view for 
explaining the mode of the protection-from-light 
layer formed in a predetermined island-like field. 
[Drawing 8] It is process drawing (the l) showing 
order for the manufacture process of the liquid 
crystal equipment of the 1st operation gestalt 
later on. 

[Drawing 9l It is process drawing (the 2) showing 
order for the manufacture process of the liquid 
crystal equipment of the 1st operation gestalt 
later on. - •-- ■• -a- ~- - - ..■ , 

[Drawing 101 It is process drawing (the 3) showing 
order for the manufacture process of the -liquid 
crystal equipment of the 1st operation gestalt 
later on. 

[Drawing 111 It is process drawing (the 4) showing 
order for the manufacture process of the liquid 
crystal equipment of the 1st operation gestalt 
later on. 

[Drawing 121 It is the sectional view of the liquid 
crystal equipment which is the 2nd operation 
gestalt of an electro-optic device. 
[Drawing 131 It is the top view which looked at the 
TFT array substrate in the liquid crystal 
equipment of each operation gestalt from the 
opposite substrate side with each component 
formed on it. 

[Drawing 14] It is the H-H' sectional view of 
drawing 12 . 

[Description of Notations] 
la -- Semi-conductor layer 
la' - Channel field 

lb -- Low concentration source field (source side 
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LDD field) 

lc Low concentration drain field (drain side 
LDD field) 

Id ■ High concentration source field 

le ■ High concentration drain field 

If ■ The 1st storage capacitance electrode 

2 Gate dielectric film 

3a ■■ Scanning line 

3b - Capacity line (the 2nd storage capacitance 
electrode) 

4 The 1st inter layer insulation film 

5 Contact hole 
6a Data line 

7 The 2nd interlayer insulation film 

8a - Contact hole 

8b Contact hole 

9a ■ Pixel electrode 

10 - TFT array substrate 

11a, lib - The 1st light- shielding film 

12 ■- Interlayer insulation film 

15 Contact hole 

16 Orientation film 

20 - Opposite substrate 

21 Counterelectrode 

22 - Orientation film 

23 - The 2nd light- shielding film 
30 - TFT for pixel switching 

50 - Liquid crystal layer 

52 - Sealant 

53 - the 3rd light- shielding film 
70 Storage capacitance 

70a - The 1st storage capacitance 
70b The 2nd storage capacitance 

80 - Protection-from-light layer 

80a - Conductive protection-from-light layer 

80b - Conductive protection-from-light **** 2 

storage capacitance 

81 - : The 2nd dielectric film 
101 - Data-line drive circuit 
104 -- Scanning-line drive circuit 
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[0053] 02 m^x, mmmm 9 a a. ms 1-^ 

b Lt**fls:1 1 a <D 5 K f>T V'fflKfcW 

/^I$c 1 a 1 (H* *T 5 t^^-re J: 

5 ICftfiR 3 a ane«3*bT*5 5 , 3 a fl^- h 

SI 6 a ^OXSI-rSfi^flrtt^, ^ 1 a* 
3 OfcWtbtlX^Zo 

[0 0 5 4] 2£«6 3bf4, jfeSE*3 a {CJBoTiafffi 
fe^-^»6 alCfBoTWRW (0*> ±|R]#) tw^ffl 

[0055] teje<Dmm&xxm s 0 a f4**. 

^^^^ h* — /U8 a{I<tt)^*#ll a(DK^yS 

iis*««9 a fcora^tt-s^iBi^iacwiai^i^y 

fc LT«fgLT^*„ ^0»m^3t®8 0 aJCO 

[0 0 5 6] B*#±as9o&iR^Lfc««fc 
142c* , 3 a . 3 b &U*T F T 3 0 (0T« 

Srii5J:5lc, % 1*8** 1 1 a tfRtf feftT^S. <fc 

*3£*|3 a&t*g;i:Sl3 MC»oT»RK»fiJt£ix-CV* 

6 £ -7=— ? ft 6 a ir-»=b"-C**S-*U-X*5 19 ; Ctl 

9 3-TFT<D^-^/l^J$l a ' ^TFTTM 

[0 0 5 7] &t;i@4<D[W®0l-^1-J:5t^ «HSB 

t4, s^fc— j?<DmwL<n~ m^m^tT^rFTTu^m 

^J^«^-T5^rS]SS2 0 ^SHU^T^S. TFT7U 
f4, «^.ff^f9X*4E^^SS^e>/j:Sa TFT71/ 

-rssioi^fi, ii*mffi9 ads»*te>*fc*3 9, 

I TO (Indium Tin Oxide) Mft if ^»M»«ttSHR^ 
SfcErtJttl 6 #y-<S K*«*if 

[0 0 5 8] ^lfi2 0(Ilt ^CO^®{C«o 

T*fl6jm« 2 lj&SRlt&*LT*5!K 

fR)fflt2 2*SR*te>4xXl^So »Ir]««2 lf40»;ttf. I 
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f*. #y-r^ K»«ftif^*«j»ffl;^64-6o 

[0 0 5 9] TFT7KSS1 0 KtiU 4»m*MtS9 
fl??-*®*;*^ yf^fflTFT3 OjMRFt&ixT^ 

So 

[0 0 6 0] StlpjSfi 2 0 Klf4, Hiwia 4 <t 5 

>T Sxf^fflTFT3 OO^Sftl 1 a O^-r^/HW* 
la* ^LDDSJgl b c^SAt^Cito 
3El-> «2l» (T«i8*JBS) 2 3f±, ^yh7 

*toa6Bjh* if 5 e 

[0 0 6 1] c©J: 5«ft*SiV iUiRSffi9 a 

m^2 i k&ttm-rz>±5\z®s£titiTFTT\s4m 

l 3&T/H1 4#flB) fcJ:9H*nfcffl«te«**^ 

6 a Sil5 0ll HlR«ffi9 'a^fe^fltfl-^BJiDSix 
Tt^^tttt-CBlftKl 6M2 2^J:9 3f^OEffi3« 

ifi* t wtikm 5 o it, Mtff- mx&mwm<D*-* 

30 [0 0 6 2] 3SicH.4fc^-t-J:.5lc % yTzsje. 

fflTFT3 0l^^t5fii^l/>TTFTrK 

sffiio t&mm*-( yfy.^TFT 3:ot-.orai: 

#4, SBliR36IKl l adSRW-fefr-C^*. tBiaBKBtl 
laf4, »*U<#4^aM*S5iB^«-C*>-5T i. C 
r N W. Ta, MoMPb^)5^M<H-0^ 

i o±^ii*n i * <DM&x.n<nmzfft?tizm 
m*<< ^fy^TFT3 o<nMi&x.n\c&ftz>mm.t!! ! 

40 ll^«t^ f llMlla«t^^^SiUP 
ip{-T*#6 0 illMlla^MJtlt^^© 
T\ TFTrWIiSlO^&Oglt* 

3 0<^^-^^/l^iiUcl a 1 ^LDD^M® 1 b. 1 c {CA 

««E<0**fc ct 9 M^^^ yf^ffiTF T 3 0 

[0 0 6 3] 1 a ttSJft^ffitR^-f 

yfy^fflTFT3 0iWBl:il, JUntftfldKi 2dSR 
50 tt^^Tl/>5o «MJttlBU«l 2*4, BflR^-fy^^^ 
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TFT3 0^Mt5^H aSrftlj&fejRl 1 a 
fc, SPfliffi^l 2fi, TFT7WIS1 0 COSMIC 

<Dtzft<DTm&ti,x<nmife& i b> : &'rz>c bp*>. tft 

l!l»*«*t*-CIil*^>f yf^fflTF T 3 0 <Mtm.<D 
*flS*rBSJhi-6«**:*r6. JimiftMtl 2 12, «*. 
tf N nsg (/yv/y^-h^7^) > psg (yvv- 
y^-h#7*) . bsg (^oyi/y^-h^7 io 

X) . BPSG Otfn^y >->y ^r— h#7*) ft if© 
[0 0 6 4] *H**tB-er4. 1 a ^ri^^S K 

k^s«i e^biKttsiiattsffii ft 

l8 0a(o-s^3S9Militu £*b<b£>«« 
m®m7 0 b^j££*LT^<5 0 ^ir, ctLfcjfSift 

(5f 2gStf7 0 a&tf7 Ob^by^ h*-/U8 

60 -r #«ttag5feJi8 0 a\z£zw&mm<om 
[oo65] j- ^Bnum* -*mftm 1 a<o&mm k > 30 
KSttTWiS^-f ^fy^fflTFT3 0WU ii: 

1^5. WCS 1 f SSt 7 0 a (OS 1 Rmit tt O 
ft!NR2tt* K*&KMbU:J;!9;Ky *>y 3^ILtl:»*i 
^TFT30^-hil68i2l:ttif)^wc, » 

7 0 a Wtifc«W/J^BffBI"t?*#*o»af**i: ItMt 40 

I§I3Jc^LAcJ: 5l£*BBI»i~6^-*«llRf3 
C0««**Jffl IT, ^2iSSi7 0 b f*J*«W/h®» 

$21^17 0 a»tf7 0 b 

ISM7 Oli, ^-^^6 aT^®®S:t/^lE^3 a 

nfp v o -ciKftOT* >r * * y 3 >^*s»*-r 6«« 

[0 0 6 6] H4f^*5l^T, Mf^^yfy^TFT 50 
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3 011 LDD«jg**-bT*3 9, ai3a, 

ill a^**/U««l a 1 . ^SiS3 a b 1 
a 4:S:»»f 6^-M6««2. ir->m6a. 
m 1 a«gy-^S« (y-^^LDD^igc) lb 
StlHSISKK^ (K^yiLDD««) 1 

c *i*li a^lsy-^Si d&tttc8MB£ 

itn%i8 o a z^m^xmrnztix^Zo y-*m 

*J&f&.£tiX^Z>o ^^iSIly-^*ld-^3y 
^^h*-^5^Lt, 7*— *i&6 attiSS^y— * 

H7l:fl, 3»«t£»3tJi8 0 a^iice^v^^ h*- 
/i^8 bj&sjgfifcSix-C^So Z.<D=*^9# h^-/u-8 b£r 
^ur. mmmM9 a l±*«ttJtotJl8 0 a 
H*SttX*3 9. 5E^*«ttiK*»8 0 a«Uny 

/U8 a LX^SS K W >^««-l e l^m 

^«j^^^ixXV>5o M^^i®#mffi9 a Ji, ^(75 J: 5 

[0 0 6 7] iJiff;*^ ^fy^TFT3 Ofl, u 
<f4±3*OJ:5tCLDD»3gSr»oj5S. «gy-xg 
«lb S:^ig:SS K V««c 1 c \Z7ftm^ ^(DfT 

h«i3 a ^-^^^ t ^xmm&x*mv9<< *>&fr*> 
[0068] ^fe*njfi»ffl-ctt. mmx'tv^ym 

T F T 3 0 (Dt? — h®<!3 a^lMV"^«l 

/u^- hmmt istctiK z.tib<Dm\z2m&<-k<oy-b 

/uy- KSct^i h y h£JL±-eTFTSr»^f 
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[0 0 6 9] m 2 RXfm 4 \Z7jk-f X b (-> *H;&£^<59 
If 0 ^tt1^ TFTTl/^lSlOlpj:, ^-^iS 
6 a ^^li 3 b ^$ 1 If B 1ftil4 

ytms 0 a tex ¥8M«I 1 a £SiilHMS9 a £*>IBte^ 
«EUC*5 0. iKiKKW>««le2:imfE9B£ 
h ^8 a&U*8 b*a*U-C«*CW»l* 

[0 0 7 0] Z<Dtz£>, I$®S9a^KU>fy«« 

Tx h^-;U8 a ^8 bWM^/h^ < t 

0 nmg«iO*8l:»^M 1 aMttS^Sit 

[0 0 7 1] Ctb{C*tUT*HJfiJglfi-ef±. MiIS9 
a K W 1 e 4 2 O^S^IJfc =1 ^ ^ 

h*— /U8 3^8 blcJ: »9S^-r^^«t^^-e N rtb 
^^^^^ yU8 a&TJ*8 b«r**, Y^-i^yf^ 

h*-/U8 a ^M^X*K7^x^fy^mt5i: 

l\ £fcx ^>-*^ h*-/U8 aM8 bl=l^, 

[0 0 7 2] JK±^J:5^**Hl*»2:J:ixtf. 
^ h*-;U8 a b Ot$:^/J^ < ^ ^ 

r»tfco-c *<o±#fcte«r*iii*«ffi9 a 
*DNtS¥&tedM£ig£*t6o h*-^ 8 

bfc*3tt*iIifR««9 a(75*ffi^?K*S*L5«^Dfla 

w-mt&femztiZo ztib<Di&^ mmmM9 a<om 
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tf. W«tt3S**8 0 a cbiUmmS9 a ir^ra^ffii" 

bW8*#«li/hS<Tt*5c ^fc. rtt^n>-^^ h 
*-/U8 a Sit; 8 b^BBTLSixfcsFffiffia^Sfe-reOD 

[00 7 3] iSL ^Itffi&ftJI 80a 

tt. ^cb UTiBjH^JR-C*>ST i. Cr. W. Ta x 
MoWP bteZV&mis}) K^b«*StL^o 
£<ofc»£*->yiM' KKfcAIHiMK ^/9^ 

[00 74] *«ttJB*B 80a tf>JIJ¥tex 5 0 

nml^±5 0 0 nm^TSI^tS^)^ Ll\ 5 0 

9 x lf:5 0 0n m^S"C$)tL^pJ^m^ 9 a <Dmm <D 

[0075] xmrnmrnx^ m 1 1 1 a ^ T f 

T7WSSlOW^at*Si3a, $M3bS 

mi 2\a*. ®mm3 b tlBlJS^lKl l a i:$rl^ 
i3b 1 jfefciHI 1 1 a fix StE«ia««^*3^ 

nan, mmMQmm*m.7£^zmmt&K®mM3 

J: 5 l^flUSl-ftttf , IB l 1 l a ^T-iU^^?L 

««*^t f t 3 o ^<&»jB»&rasrc# 5 0 

[0 0 7 6] f/c, $ii3b^Si3a^lt 

oWvyayJlHftt), »i«ofaS17 0a^» 
tifii f ^K^^-f 7f^fflTFT3 o^^-r^/i- 

<hflx BJ— a^fe** 0 Z<Dtztt>. TFT 

MBSAxa-caaii 3 b&{/Mi3 a «rn«i^ 

-C#x fatf 7 0' a <DJB 1 R*ffKatfy- htttUR 
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[0077] ^mmmmx^m^ mmvmytm so a 
»«*©*#«**&fta. «ot, mn&t&ftms 

2 0±<D^2^3t®2 3-Cf±4< . TFTTKSfil 10 

Ki^p-tr^m*TFTri/>fi*i o 

[0 0 7 8] ft. Mfamfa2 0±^2I«2 3Ht, 

/hSB (■&) I^LTBS»P*«S:SSLft^j; 
5fc*MSLTfcJ:if\, Z.<n£?\^m2mytim2 3£tf 

til^XoX ttMf H P 1H**S/h £ < ft <b ft ^TSFtf o 

[0 0 7 9] >IS®f£^5feJ§ 80a. 8 0 b fi % iRlbR& 
IT^^T i . C r % W\ Ta, MoMP bft^fcD^ 
«i/y*-< F»a6»6«l*Stb*. ^ J: 5 fc«/8r*b 
tf. WttttJt3t«8 0 a^fcXg^lcfrfr^iB^ 

[0 0 8 0] iitLfcoiBiB^JIBo^y^ K4: 

IilS9 a £«/&-T6 I TO (Indium Tin Oxide) jg 
fc^ftttfiJlV^fe, 3^^h^8bHUt 30 
8 0a ^tfUllimfii 9 a IWefi#ft = ^ 

[0 0 8 1] *fc*jOBB«-e«cW^, JS3teJBW*fcft5 
*«143E*Ji 8 0 a f4. IS 3 Iw^tJ; 5 l^v TFT71/ 

aPiBS:3fe3lEJS3 a 3 b Ul»o T{*tf 6ffliR^ 

■fsr ^dSpiie^ftSo 

[0082] jsl ^sss 3 a tmmmm 9 a t tmm-r 40 
z>m (H2-CT0O) ^*3*t*w*Mp««^3featjiS3 a 

2 3jcj:9««i-tttfj:^ 0 mmmnm^y'- 

#$L6 a [Cftofciai-O^Tfi, A 1 f^o^Sf-^ 
iH6 agc^ttlBiajHKi 1 a^2jfeftflt2 3fclJ:0 

[0 0 8 3] (««%¥3SB^IB 1 **«»^J3»t 6« 
ig^nir*) jfcfc. K±oJ:5ft»**:»oH«|j(?lB^ 

l^utMt^ fS4. H8HB1 i»i#xafc: 50 
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j8tt5TFT7Kifi«|0#IS:, B4jrR«lcH2 

[0 0 8 4] 3feTEI8<DXg (1) K^l" J: 5 1£> ^ 
S«s a- K#7^*OT F T7 Sfi 1 0 Srfflit 
5o #;£L<teN2 (K») *G>3FStt#** 

H^_§_o#]9 0 0—1 3 0 0°C<DmUT*T~— AsjQM 

Stg l 0 lc*CS«**s^ft< ft£ J: 5 IwtMSLTitS 

J: 5l:M^ti/cTFT7 WSfil 0<7)<£ffilc. t 
i, Cr N W, Ta. Mo^Pbf^I^lv'y 
if-f K«^AJR*AMSr. y ^ln* ^ 10 

0-5 0 0 n rngS^Jf J?, b < f*#J 2 0 0 n m£> 

*ffiE#*«»-r**:«>fc:#y *>y 3^r*©jej*b&± 

[0 0 8 5] fttlg (2) iC^Ti 5 l-s mi&f&Ztl 
1 1 a<7)/^ — V (ig2#R8J t^/SI-^^^ h"^^ 
^y^if*ffoZ.t\Z.£*). IlIMl 1 aS:» 

[0086] »i:ig o) miMytm 

1 1 a<D±\^ Wx.tf, »JEXtt»J£CVDfe«tt:J:9 
TEOS (rh7-3if/v-t/vy ">y^r-h) Jf 

TEB (fh7'^f^-^-h^-h) T 
MOP (fh7-^f/W-t^>'7t^^h) 
^^ffll>r. NSGvP SG, BSC, BP SGft^fcD 

i^y*— Kft^ya^K^iMkvya^Bt 
^feft5JBMI6«Wl 2S:«rii-r5. C^ilP^S^ 
1 2^Bfftt, m*-&s »5 00-20 00nm^t 

[0 0 8 7] ^Cig (4) \^-TX b t^. ^P B 1*6^m 

1 2<7>Jtl^ ^J4 5 0 — 5 5 O'C. $f^L< fi«J 5 0 0 

°c<Dt£m&)&mMm*x\ mmm4 oo~6oo cc / 

CVD ff^2 0-4 0Pa^CVD) \C£ 

•9, 7^7 7 ^v/y3yiwt5 0 ^om. sm 

^m^X\ 0 0 — 7 0 O^JCT^Jl- 1 0«PW, 
$f^L<(i, 4-6^PaoT=-/^3S^J6-r^wi:JC 
J:9. J^y ->y =»^JKl *:*?I5 0 — 2 0 0 nm(^I^ 
&*U<li^Jl 0 0 nm<0J?S£ft6£-e@ffij««Siir 
^>o Sffi^S^^^^&i: UTfi. RTA (Rapid Ther 
mal Anneal) SrftofcT /^Stft fi^^U^ ^^r*> 

[oo8 8] zcnm. m4\c7r;i,frmm*'( y^isym 

TFT30tfC, nft^I^IS^^^f^ 
TFT3 0^««^l:ii> SR^^*/HH*J-S 



(12) 
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b tr^v) , as (a*) , p (yy) tuaw 

IttS^o IS^s/fy^fflTFT3 0S:p 

^^^/V^^-TSS^JCd, B (tKcz^) x Ga (#5 
£A) , In (-f^v^iO fc^eDIIII^TG**) K~'< 

ft, r^e^r^^y =vJK«rS*^-c% ^JECVDjfe 

y i/yaymiSrMuttfi^ 

[0 0 8 9] #;t£XS (5) fc»-tM:5«^ 7^-hyy 
[0 0 9 0] (6) t^-Tcfc 5l-> JH**-f y 

fy^iTFT3 o£«/&r£¥##Jf 1 a tm^mi 
f tJB9 oo~i3o o'Coia*. 

b<«:ffil 0 0 Ot^i&fifcJ: DfRBMb-TS-fcl-J: 20 
t) , l)30n m<OJfctkftftt * ^f»^ki^ y a >m 2 
a*r*J*U (7) IZLTjk-tXo^ SECVD 

oKtaKft^y = ^jr (HToi) ^mit^n t 
$ tx *BMk5/ y =» 2 a atf 2b^ 

-T5 0 IiSatiiSi f <o*Sfi, tii3 

0 — 1 5 0 nmCOi?^, £f£ L< f4$J3 5 — 5 0 nm<D 
J4> S2 0-1 5 0 nmOf #f^U< I4#J 3 0—1 

[0091] snig (8) {c^-r<t5i-s 7thyy 

O^lfSttlfiil f fc*6«»Srl»<*W*«l 

a JiKflgjSbfcSL ii^P^ty^K-Xtie3xi 40 

0 1 Vcm 2 tK^U, SBl*»gfi®f§&l f * 

[0 0 9 2] ftCia (9) l^-TJ:5^ u>>* bJI 

soo^ifcg, »jEcvD«fe«^j:9*y^y = 
>ji3«:*i8iu H^y^ (p) sr«H£»u *y^>y 
3^Bi3S:9i«Yb-rSo xt4, p^^^^^yixy^^ 

JlK3^j«£MI»fc*Abfc K-^h^y^yfel 

0 0nmc7)jp:$ v L< I4#3 3 0 0 nmlcMt 60 

[0 0 9 3] #Cl£[2! 9 COXH (10) IC^TJ: 5 ^ 50 



y^Ig^iDx H2{^bfc*n#Bf5e^^-^<0*: 
***3 a fc#^S*j»3 bSrJgricrSo -fr^^Si® 
3 b (t£3£&3 a) <Dj§JPf4. #J 3 5 0 nm* 

SttSo 3 a RXf^mM 3 b (4, AjBAAJH^ft 

jR^yiM K^AM-frftK-ejertbTtftv^u. #y 

[00 94] ftlllg (11) <fc 5 121 3 

bfc®*^>f y ^fflT F T 3 0 t L D D»S4«fo 
nft^H^TFTttS^x *t#ilal:, 5fc 

f«sy-^s« 1 b RxmmA k w 1 c * 

^"TeAcfe^, ^|3a (y-h««) 

XfCt) K-^-T-Sc Cti{^J:!9*S^3 af^^ 
(Mlattft^«la' :^«ft©K 

-^J;!9^Si»3 bRr;*4«3 a t>fi»*ftYb*tb 

[00 9 5] ifcKXg (12) l^-T <fc 0 t-> M^f*^ 
yfy^TFT3 0^f6ilISy-^«l d 

3 a J: 9 tiB^jet^^^Tu^ M6 0 0£jfeSE*& 
3 a_hfclJi2/£bfct£> f^C< Vt£}£<Dvm7tm<r> K— 

p>ft^i-3xio 15 

yfy^ffiTFT3 0Srpft*^ifct5^ 

frill a{C, fiSgy-^ibMfiS^KWv 

-^SrfT^-f^, Jr^^y MfK&OTFT-t bTt J: 
<. *SiS 3 a bT. P>f^-^ B^^r^m 

^^fc^tyaAStl-J: 9^775^ ^TF 

Rt5*3iEj»3 a.tJEJCigffi^bSttSo 

[0 0 9 6] j*h Cilf)(OTFT3 0^Mlg^ 
&?Tb-C. nft^lTFTMpft^HTFT 

aE«K»[lIK«^«3aiilK*TFT7'lx>fSffil 0±^ 

v * -aunt* -f ^y^TFT3o te^mwm & # y ^> 

y =^-CJB/fif 5<0"C. MsS^-f yf^STFT 3 0 

T*#, »»Ji#2p]-(?*>-B. 

[0 0 9 7] (1 3) t^^i-J: 51-, b 

if 6 0 0 Sr^ife bfc^> ^Si^ 3 b 3 a ffitf 

(cy-hif6#M2 Mttfx ^ii 

X*4«iECVD^TEOS^«*fflt>r, NSG, 
PSG. BSC BP SGftif^i^y <5r— htfv^m. 
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0-1 500nm*»SU\ ^ 1 SFflJfel^4 <DSi? 
# 5 0 0 n m£X±btlt£s *Wk 6 a &tfjfe3H6 3 a 

WJ {r *3 it 5 s/^y^tt*^ tt» 2f RM fc 

loo9 8] sins (i4) oaBt-e. isigy-^ 

K*U 0 0 Or<7>T~-/U#l3S£2 0 4MaK?Tofc«. 
^-^^6 a h*— /u5 4:H?Li-S. 

4tc^?L-r5o 

[0 0 9 9] ig (15) tc^f- J: 5 USUI 

X. ^100-5 0 0 nm^H^ ff* L < KM 3 0 0 

[oioo] ftcig (i6) tc^-r <t 5 ^ 7* h y 

a 

[0101] Sc^B 1 0 Wig (17) 5 (-> 

[0 10 2] i^CIg (1 8) 5 ffilJIM 

mmm4Rx$=i^?? h*— /us a ^tLtKiiss 

K u^ V«« 1 e flS 1 2S#Bt llatHC 

<. Ti, Cr, W, Ta, MoMPb^^I^y 

K*o«t*r^^y#«ai2iJ:9*Kiur, 50-5 
0 0 n mSff (OJiff <oat«ttiS5feS 8 0 SrJK«"T 5. 5 30 
OnmSl^fWSifefttf, SU^a^** h*-/U8b 

[0 10 3] ^[:ig (19) J: 5 

Ste^ftJI 8 0a &tf*imttS#Jf 80bO/^-y 
(H3#RB) CSJtte^h^^^Sr^U Ku 

m^ctia^ i3S«$tis^tf#Mi 40 
Ttisoa, &tf»mffifefeJi 8 o b fcjg/s-r 5 0 

[0 10 4] ^icxs (2 o) t^-TJ:5^> ^JSttffi 
?tm8 0 a&tf 8 0 b_h£«5 £5tf:> Wx.fl 
l«ffCVDfe^TEOS^^$:ffl^X, NSG. P 
SG, BSG, BPSG/jiifCD^y >5r— h#7*m. £ 

— 1 5 0 0 nmj&*&£ 
[0105] ftKEI 1 1 CQXfi (21) IC^i-J; 5 fc, 

mmmm 9 a t ssttffiftji soat & 50 
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1t#><Z>=*l'#* h*— ,U8b£ N RJStt-f ^-^s/^V 
[0 10 6] ftl^Ig (2 2) \Z.7F-T£o\Z.^ ffi2Jim 

mwmmvmm9*. ^5o~2oonm<7W£i-*£sr 

u xi-xa (2 3) l^tJ;5^ 7thyy^77 
^Ig, xo/fy^ig^ia «9s lJ^m®9a^^j* 

[0 10 7] iPt, ItlS9 a <D±{ZL^])^ * 

[0 10 8] H4^U^*Hp1S4R2 OtJloVNT 

Si^:LTOl3l*l5 3 (EB1 3XtfHl 4 IMS) 

77^lg, x^fy^ig^StM^tiSo Si, - 

^-tfV^T i Sr:/* h U^* M£#» 

TFTTl^fStRl 0±T% ^-^^6 a. »»ffiK3fe 
180 a&tf 8 0 b. »ll«l 1 a«-CiK3te««S: 
«^-Tttfi. *J-ftg*£2 0±^2l*l2 3^>JB3» 

[0 10 9] ^tf)^ tt[%mfc2 0<Di£M\^*/<y*&}i 

mmz-zv* i.To§^i#tftiJ84rv feao.^2 

0 0 nm^))ISK«»t5Ci:l:J: 9, *T[r]«*2 1 * 

J: 9, gH^Hl2 2 (B4#RR) ^***tt6 0 
[0 110] ±^0«t5l-#e^^*^cT 
FT7KIS10 fc»|PjS*E2 0 ktt. BARl 6S 

2 2 i 5 1- frtt (mi 3 Rxtm 1 4 # 

HR) \ZL£9 9ti9&t>£ti. M^A^mcX^), mmKn 
Tfc*«Atfs»3l£*tT. 0f««ff^*KSJl 5 0 

[0111] («ft*^3S«o»2HJfi«IIB) 
<t 5 JS 2 

l^o^T, HI 2*#Bau-CttW"f6p B12H:, ^1 

M^s^{-^Jts^2I2co^MIEl^B-B , »rffi{r*nc-r 

-5»2*J6JKffio»rffiH-C*>So ^ Hil 2{^L^ 

2 njfijgffi^^TBJ 4 \^ intern 1 nffijgffi t 
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[0 l l 2] IS l 2lcioi/>-c. SB 2 HJfijgffi-efi* 1 H 

jtoefBt «** o > so a <or\^ *?—9 

[0 1131 JS2|Ofi«lB»cJ:<xtf, T-*Wk<DT&j$M 

[0114] »l nwi2^siim sg2Jira 

5 0 JB2JHBIft»Bl7 0T«fttt. Mx.fi* CMP (Ch 

emical Mechanical Polishing) * t° >- — h 

y 7P-iMjE|;:j;9fTofcD. tISOG (Spin 0 
n Glass) JR. iiSOGl, # !) 4 % KBWtWffiUT 

[0115] (**3ft^«<D^{W«j«) £A±*> J: 5 

1 ZSLXm\ 4*#HRb-C»W-r-5o Bk T 
FTTWlfil 0Sr-tO±Jcjgj«$tLfc#»«*lRt 

mi 2<dh-h* wrffiH-e*>5o 

[0 116] 01 3Kl*SUvC* TFT7K1S1 0^ 

5. 2 W^«W«ijil:fi v 7V-*£jl6 a 30 

mi-z>y*r-?mmw}®mi o 1 -R&mmm* i o 2^t 

FT7 WStKl 0 0- i2l-»oT^tt£;ft,T*5tK * 
J: 0 £££ 3 a frTOr 5£XMBtt[§llg 10 4^\ C 

22^*1*1-5 2iam»o-caa:*tfettT^s. zfesaft 

tf, £ft«UBttlelK 1 0 4f±^"«l*r*+-Ctftlf^i:«:ar 
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^5V>T*i. TFT7KSfilO^^Sffi20^^f B 1 

60 it, m 1 4 i^-r <t 5 i-> ^ii3ii^uci/- 

^4*5 2 il5tfrac*t»*«ro*tffij*4E2 OdsSfiEi/- 
/M#5 2l:J;9TFT7WSei 0 {c@5f £;ft,-ti^ 
5 0 TFT7 U^StSl 0±l£WU rtl^tf)^— * 
,«lg»jlH]^ 10 1. ££*MBH[I]8g 1 0 4*ta&0*.T. 

An-rs-tf-^y v^mssi 0 3 N isft^-^jie atn 

ffl£2 0±Oj(S2ilt*fflt2 3f*TFTT W StEl 0 O 

[0 117] £A_Lig l^bBl 4*#B8fC»5Stfc# 

HIKl 04^TFT7KI«1 0 ^±^KJtSft*> 9 
f£ N 0iJx_fiT A B (Tape Automated Bonding-^— ~? st— 

vt^Tv k*^* v^oatK) ±Kmmtstitimm 
iLsic, TFT7wsfii oommmzwurthti 

Attt5iMTFT7^ifii o<omit^tmti- 

emyt-fi#^^ #l;tf£> TN (Twisted Nematic^-f ^ 
7 1 5/ K-^-^T'^ -y ^ — Kx VA (Vertically Aligne 
d) S T N .(^-/>'-TN). ^e— Kx P B L C XPolymer D 
ispersed Liquid Crystal) KD — S T N {^Zf/V— 

s tn) vm<nm^—¥^< j — t » —fry 4 v 

[0 118] JH±ttMUfc***«IBlw43*t*»*3S« 
«S3S«*SR (#) G (ft) B (W) h/^u^ 

tLTl^l^. U>L^f), l2l«2 3^MJtl 
fe5V>« > TFT7KSS101OR 
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[0 119] ^±^0^Ufc^JS^^*5tt5^^e 10 

"TS::^ Lfc^. |gi^g|l l a ^^^Ti/^O 
T% TFTTWStSl O^^^A^Tfe^AltL^ *f 
[6)StS2 0^#J^^t±ilt-r^ £ 5l-bTt>&V\, IP*>, 

t>> Mt*ftS 1 a <D^-r*/ummi a ' XtfLDDfflJfc 
lb. lcC^AMt^^t^CCH^^ 
«<&iE«*«^-r 5 £ £ ^ RjtET*&>3 0 

TFTTKSSl 0<7)fiDS#lT^^«^:l^il:-r5 
fctf)^. SMKih^OAR (Anti Ref lection) 20 

fB*&s*>ofcj&K «-HJB?Kffi-e«. TFTTWSfil 

a ' at5L.DDffi«l b. 1 c iOfflfcJBiatjMtl 1 

3fe*R^AR:7>f /UA4rffi^fc*K TFTTL-fSKlO 

* 9 fcffc k#4<-*««*]."C*5, Ibttt 30 

[0120] #i®lRtwKJte>^-5^^ y^is?m 

^T^/U^ 7^'>!l3 F T^<D^(D^^(DT F T f£ 

[■Bonw«nni 40 
[0 1 ] «ft3t*3£«£>jg 1 *it«ffi-e*>6«*^ia^ 

[H2] IBiltllOBaiofKAttSl^ita^-^IK. 
ScSiU U^««> «*IW*»*ShfcTFTri/-fl 

[0 3] 0 2G9g&#¥®0T-£><5o 

[[H4] 02OB-B' #rM0-C&<5 o 

[B5] »«tt^a*«4:IB*«aBtt5*»#«i:^3 



[me] ^-^sftiic^-f z>mftm<Dm¥ik*mA'tz> 

[07] M«^»tt««^«*t-5a3t»<0»*S:RM 

igoT^-rxm0 (^^i) t*$)6o 

[0 9] JBllOB*lB^»»»«<o»3S^ci-fexS:HH«: 
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